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TatB Optical Imttumeni buBmes% of which this catalogue is an. e^p^nent, was 
established twentj-four years ago by Mr. James W. Queen, of this city, who had 
been previously connected for more than a quarter of a century with the oldest Optical 
firm in the United States. 

Though small and unpretending as his store and business were at the outset, Mr. 
Queen's thorough knowledge of the business, together with a full appreciation of the 
wants of those ex^ged in scientific reseaxxih, soon conYioced the community that his 
was an institution of great Value ; and from this small beginning rapidly grew the 
largest and most comprehensiye establishment of the kkid not only in the United 
States, but in the world. 

The character and uses of scientific instruments are so varied and the stock so large 
as to require, in our establishment, their division into special departments, each of 
which is under the oversight of a person competent, both by his knowledge and 
business ability, to keep the instruments of his department up to the highest 
standard. 

Our Spectacle Department has its competent manager and corps of assistants ; and 
the reputation the house now eiyoys is a national one Jbr perfection of its Spectacles 
and Eye-glasses, and precision of adaptation to the form of the face and defects of the 
sight. 

Our Microscope Department is now under as good management as the importance 
of that branch of the optical science demands, and at present we are confident that no 
other establishment can boast of as efficient oversight and so large and varied an 
assortment of instruments and accessories. 

Our Mathematical Instrument Department also has its separate management and 
corps of assistants. The catalogue o£ 144 pages, representing that branch, is quite a 
complete manual of the instruments and their use. 

Our Magic Lantern Department comprises every form of magic lantern, from the 
most insignificant toy to the most complete scientific instrument with accessories for 
lecture illustrations. The catalogue of 116 pages, besides describing the various 
instruments, contains a full list of photographic transparencies and colored pictures 
of scenery, statuary, celebrated paintings and engravings, scientific illustrations and 
diagrams. 

Our Philosophical Department comprises all instruments designed for demonstrat- 
ing the laws, principles, and facts of physical science. The catalogue of 200 pagee 
contains, an elabocatelist' of apparatus. 

Our Meteorological Department embraces Thermometers, Barometers, Anemome- 
ters, Ravi Gauges, Mining Lamps, etc. The catalogue for this department is now in 
press, and will shortly be ready for distribution. 

It is our intentibn to make and sell none but perfect instruments in each of the 
departments of our business, and to supply to Our customers the article or articles 
ordered or that will be best suited for the purposes wished to be accomplished. 

JAMES W. QUEEN & CO. 
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CATALOGUE OF MATHEMATICAL INSTRUMENTS. 



CHAPTER I. 



MATHEMATICAL INSTRUMENTS, OF BRASS, 

FOR SCHOOLS. 




00. Wood Dividend 13 in. long, with cntfon holder, for blackboard drairing, $1.00 



5. Bran Dividers, 



Do. 



inches long, screw joint. 



do. 
do. 



w joint and pencil leg, . 



do. 



[. Brass DivideiB, 4} Inches long, with Pen snd Pencil Points and Length- 
ening Bar, 

': Brass Dividers, 6 inches long, with Pen and Pencil Points and Length- 
ening Bar, 

i. Brass Dividers, Needle Point, 4} inches long, with Pen and Pencil 
PaiuU and LengtheniDg Bar, , . 
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17. Brm Dividenu Needle Pobt, 6 iochea long, witli Pen «nd Pencil PoiaU 

and Lenglhening Bar $1.00 

18. Brass Divideri, 3 indies iong, vrith Pen and Pencil Pointti, ... .60 

19. Btsbb Bow Pen, no spring, .90 

20. Brass Bo« Pen, with adjusting screw and spring, .70 

21. Brass Bow Pencil, no spring, 60 
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22. Brass Bisectinj; Dividers .60 

23. Brass ProporUoDal Dividers, divided for lines, in case, .... 2.00 

24. Drawing Pen, black Iwadle, 20 

25. Drawing Pen, ivory handle, .30 

26. Roulette, for Jottincliaet, .66 

26i. Do. do. with tliree wljeels .85 

27. Tracer, or Copjing-wheel, for tracing patternii, .26 , 

28. Double Drawing or Kailroad Pen, for parallel lines, brass mounted, . 2.26 

29. Foz'b Patoit Lead Holder, for pencil leg of Dividera, .... .25 
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OASES OF BEA83 DBAWINQ INSTEUKENTS, 

FOB SCHOOLa 




fitted with Fox'a Patent Lead Holder, 

No. Fkick. 

48. Wood Box ; coutttiDtug pair 4i-]iich Divlden, with Pen and Pencil 

Points, tOM 

49. Wood Box ; oontaininK put 4)-iiioh Dividera, with Pen and Pendl 

Poiots and Lengthening Bar, No. 14. 
Ebony handle Drawmg Pen, No. 24. 
Brosa Protractor and Divided Rule, .80 




60 and 51. 66. 

60. Wood Box ; coataioinK pair of 4)-iDch Dividen, with Pen and Pencil 

Points and Lengthening Bar, No. 14. 
Pair of SJ-JDch plain DiTlders, No. 6. 
Drawing Pea, No. 24. 
Brass Protractor, Ko. 306. 
Crajnn Holder and Divided Rule. 1.00 

61. Rosewood Box; containing pair of 6i-inch Divider*, with Fen and 

Pencil Points and Len^hening Bar, No. 16. 
Fair of 41-inch.jilain Dividen,.£la.6^ 
Drawing Pen, No. 24. 

Brass Protractor and IMyided Rule, - IM 

a. Same as No. 61, with Parallel Buln, 1.60 
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Vo. FbKH. 

66, Boaewood Eor ; conlaioiag pair of S-inch Dividers, with Pen and Pen- 
cil Poials and LensUieniiig Bar, No. lo. 

Pair of 4J-inch plain DividerB. No. 6." 

Pair of SJ-inch Dividers, with Pen and Pencil Poind. 

Drawing Pen, No. 24. 

Brass Protractor, No. 306. 

Horn Protractor, No. 301. 

Divided Wood Rnle, *2.00 

66. Sune as No. fiS, but with the iiutrumentB set in a tny, to AM colors, 

etc., uiaj be put below, 2.2$ 



67. 1 

67. BoMVOod Box; containing pair of 6-inch Needle^int Dividers, with ! 

Pod and Pencil Points and Lengthening Bar, No. 17. I 

Pair of 4Wnoh plain Dividers, No. 6. 

Pur of sVineh Needle-point Dividers, with Pen and Pencil Points. 
Drawing Pen, No. 24. 
Brass Protractor, No. 306. 

Horn Protractor, No. 301. i 

Divided Wood Bale, 2.75 | 



JS8. Bame «a No. 57, but with lock and iej, and the instmmenta set in a 
tn^, so that colorH mt,j be put below, 
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62. 
No. Pbick 

62. BoMWOod Box, with lock and key, the inBtrument set in a traj, 90 that 
colors, etc, may be put below, oODtainios : 
Pair of 6'iDch Needle-point Dividers, with Pen and Pendl Points 
and LengtheninK Bar, No. 17. 
Pair of 4J-inoh plain Dividers, No. 6. 

P^ of 3}-inch Needle-point Dividers, with Pen and Pencil Points. 
Spring Bow Pen, with Needle Point, No. 20. 
Drawing Pen, No. 24. 
Brass Protractor, No. 306. 
Horn Protractor, No. 301. 
Mvided Wood Enle, HOO 
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CHAPTER H. 
UATHEHATIOAL IN8TBDHENTS OF OEBHAN SIL7EB, 

FOR ACCDBATE DRAFTING. 



Divideni, Oerman eilver, 4 iaobee long, at«el joiula, 



}. Gennan nilyei Plain Divideia, 3 inches long, with handle, . 

L Dividen, German bUtbt, S inches long, vitn Fen, Fendil, and Needle 
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74. 



76. 



73. Dividen, Geman silrer, 6 inches lon^, steel joints, with Pen, Pencil, 

uid Needle Points and LenKtheoiog Bar, (3.00 

74. Dividere, German Bilver, 5 inchesloug, steel joints, with shield for pocket, 1.50 
70 Dividers, Qerman silTer, fi inches long, a(e«l joints, with three legs, . 8.50 
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. J. Sanie u 77}, bnt finer finish and N(«die Points, ... 

78. Spadng Dividers, all steel, with Sprins and Adjusting Screw, 

T^. Fo^a Patent Lead Holder, for pencil leg of DlTlders, 

78. Pot^et Divideis, Germaa ailvar, with FiddiDg Pen and Pencil Points, 



JAHBB V. QUEEH A CO., PHILADrafHIA. 



80. 



82. 



80. Furniture for Beam Compasaes, German silver, vith Adjoatiog Screw, 

in morocco case, $6JH) 

81. Bow Pea, all eteel, with Spring and A^juatiDg Screw, ... - 1.60 

82. Bow Pen, German Bilver, witli Spring sjid AcQuBting Bcrew, . 1.62 
es. Bow Pen, Oerman silver, with Spring and Adjusting Screw, and with 

Pencil Point, . . . , 2.50 
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84. Bow Pen<»l, all steel, with Spring and Adjusting Screw, 

S& Drawing Pen for curves, 

86. Do. for heavy border lines, 

87. Do. 4 to 6 inchea long, medinm finbh, hinge to Pen, 

88. Do. 4 to 6 inchea long, fine Soiah, huge to Pen, 
B9. Du. 4 to 6 inches long, German silver, fine finish, hinge 

and Protracting Pin, 
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Ho. Pbkx, 

91. 0«rmu iilver, Boe finiib; hinge to pen. Germati ailver Points, for 

red ink, |0,75 

91}. Same as above, bot dianM>nd pointed ; ver; durable, each,. . . . 2.00 
9l{. Queen's Improved Drawing Feu, having the screw graduated and the 

upper blade made to spring, so that it can be readUj cleaned, each, . 1.75 

92. Double Drawing Pen 2.26 

93. Patent Double Drawing Pen. Will draw widt one Blroke one broad or 

two parallel lines of the same or different widths, each, . . . 3.76 

64. Eoulette for dotting lines, .76 

95. Map Perambulator, for measuring the lengtli of carved lines, rivets, 

roads, etc, on maps, each, 1.60 

96. Iicprofed Bow Pen. The needle-point in this inBtcnment being a^uBt- 

abie, it will dra^w extremely minute circles, ..... 3.00 

97. Improved Bow Pen, same as No. 96, with peocU point, .... 4.G0 

98. Dotting Pen, with extra wheehi 3.75 

This instrument answers the purpose of maklDg dotted lines better than any other 
yet made. It consists of a small, convenientlr shaped Qerman silver plate, npon 
which is feslened a Pen, connected by a small bar, and a raleljet movement with a 
rolling wheel. TJie bar is kept in its place by a small spring. Extra whe«ls of dif- 
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ferent patterns aooompany the instrument, which, being readily changed, allow the 
making of various forms of lines. In using the instrument, care should be taken 
that the small point behind the pen rests on the paper, as it secures evenness in the 
stroke of the pen. 

Jlf&^For Boxwood and Ivory SccUea, ProtraetorSf etc,, etc^ see pages 3S to 4^. 

Parties wishing cases made up of these Instruments, can select the pieces, by the 
above list, that are beast adapted to their purpose, and we will have boxes made to 
suit, at an additional cost of from $5 to $12, according to the sizes of the boxes, 
which are made of rosewood, mahogany or walnut, highly finished. 



GASES OF FINE GERMAN SILVEB INSTBUMENTS, 

TOB. ENGINEEBS, ARCHITECTS, AND MACHINISTS. 




100. 

All sets of instruments from No. 100 to 134} fitted with Fox's Patent Lead Holder, 
No. 78J, when sold at retail. 

No. Pbice. 

100. Morocco Box; containing pair of 5}-inch Dividers, with Pen and 
Pencil Points. 
Drawing Pen, No. 88, . . . $3.00 




101. 

101. Morocco Box ; containing pair of 8-inch Dividers, with Pen, Pencil, 
and Needle Points and Lengthening Bar, No. 72. 
Drawing Pen, No. 89, 



4.50 
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102. 
Ko. Pbicx. 

102. Morocco Box ; containing pair of 5}-inch Dividers, with Pen and Pen- 
cil Points, 

Pair of 5-inch Plain Diyiders, No. 66. 
Drawing Pen. No. 88, $3.60 




:03. 

103. Morocco Box ; containing pair Dividers 6 inches long, with Pen, Pen- 
cil, and Needle Point and Lengthening Bar, No. 73. 
Pair ^lain Dividers, 5 inches long. No. 66. 
Drawing Pen, No. 89, 

103}. Same as No. 103, bat with Polished Walnut Box, with lock and key 
and tray, / . 

X 



5.00 
7.60 




104. 



14 



jAliCES W. Q0EEN' <Sc CO., PHILADELPHIA. 



No. 

104. Morocco Box, rounded corners, for carrying in tl>e pocket ; containing 
pair of 4|-inch Dividers, with Hinge in one Leg, Needle Points, 
with Pen and Pencil Points and Lengthening Bar, 
Pair 4-inch plain Dividers, rounded points. 
Spring Bow Pen, Needle Point. 
Drawing Pen, Ivory Handle. 
5-inch Ivory Bule, divided to eighths, ..... 



Pbice. 



$7.50 




105. 

 

105. Morocco Box ; containing pair 5}-inch Dividers, with Pen and Pencil 
Points and Lengthening Bar. 
Pair of 5-inch plain Dividers, No. 66. 
Pair 3-inch Dividers, with Pen and Pencil Points. 
Drawing Pen, No. 89. 
German silver Protractor, No. 311. 
German silver, or rubber Square, 

105}. Same as No. 105, but with Polished Walnut Box, with lock and key 
and tray, 



S.50 
10.50 




106. Morocco Box ; containing pair of 5}-inch Dividers, with Pen, Pencil, 
and Needle Points and Lengthening Bar, No. 73. 

Pair 5-inch ^ain Dividers, No. 66. 

Sprine Bow Pen, No. 82. 

Drawing Pen, No. 89, 

106}. Same as No. 106, in Polished Walnut Box, with lock and key and tray, 

106}. Morocco Box ; containing pair 6-inch Dividers, with Pen, Pencil, and 
Needle Points and Lengthening Bar, Na 73. 
Pair 5-inch plain Dividers, No. 66. 
Pair Spacing Dividers, No. 78. 
Bow Pen, No. 81. 
Bow Pencil, No. 84. 
Drawing Pen, No. 88, •««••«••• 



6.50 
9.00 
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107. 

Ko, PmcB. 

107. Morocco Box; contalnins jiitir of SJ-inch Dividen, with Fen, Pendl, 

and Needle Points andLengtheDing Bar, No. 73. 
Pair of 5-inch plain Divitlera, No. 66. 

Pidr of 3-inch Dividers, with Pen, Pencil, and Needle Point, No. 72. 
:i Drawing Pens, No. 89. 
German silver Protractor, No. 310. 
Qerman silver or mbber Square, $9.75 

108. Same instrumentB as No. 107, in Polished Wslmit Box, with loch and 

key and tray, 11.78 



D Dividers, No. 66. 
livideis, with Pen P 
Spring Bow Pen, witli Needle Point, No. 82. 
2 DrawicK Pen% No. 89. 
German diver or rubber Square. 

German silver Protractor, No. 310 12^ 

109}. Same va No. lOS, in Polisbed WalDUt Box, with lock and kay and 

tray, 13.50 
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Pair of 5-tnch plain DiTidere, No. C 

Pair of 6-iach Hair fiprins Dividere, No. 70. 

Pair of 3-inch Dividere, with Pen. Peocil, and Needle Points, No. 72. 

Spring Bow Pen, with Needle Point, No. 82. 
2 Drawing Pens, No. 8" 



116.00 



111. Same inatromenU SB No. 110, set in a troj, and box with lock and key, 

thus affording Bpace for extra inatraments or colors, 

112. Polished Walnnt Box^ with lock and key and traj; containinKtpair 

6-inoh Dividers, with Pen, Pencil, and Pen Point and Iiengthening 

Bar, No. 73. 
Pair 5-incli plain Dividers, No. M. 
Pair 5-inch Hair gprine Dividers, No, 70. 
Pwr 3-iDeli Dividers, with Pen, Pencil, and Needle Point, No. 72. 
Bow Pen, No, 82. 
2 Drawing Pens, No. 89. 
I Bed Ink Sen, No. 91. 
1 Boad Pen, No. 9a 
Pair Proportional Dividers, No. ?&}. 
Protractor, No. 311. 
Triangle, No. 565. 
Triangular Scale, No. 463 or 466, 

113. Same as No, 112, with addition of Beam Compass, No. 80, . 
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Polished Rosewood Box, inlaid, lock and key, wilh tray, leaving apace 
below for paintu, ruled, etc.; containing pair 6J-incli Keedlo-point 
Dividers with Pen and Pencil Poiiils and I^gthening Bar. ' 

Pair of Ij-inch plain Dividers. eg 

Pair of 4-incii Needle-plnl Dividers, -wilh Pen and Pencil Pofnta. 

1 air of 7-inch Proponmnal DividerB. 

3 Drawing Pens. 

Horn Protractor. 

1 Wood Curve and 2 Wood Squares. 
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116. Polislied Boeewood Box, inlaM, with bran edges, lock apd kej, wilb 
tray, leavine space below for points, rules, etc, ; containing pair of 
S-inch Needle-point Dividers, with Pen and Pencil Pointa and 
Lengthening Bur. 

Pair of 4JiQch Diyidera, rounded pointe. 

Pair of 4-inoli Dividers, Needle Points, with Pen «Jid Pencil Points. 

Pair of T^-inch Proportional Dividers. 

Spring Bow Pen, Needle Point. 

3 Drawing Pens. 

Farniture for Beam Compass, with Micrometer Screw. 

9-incb Horn Protractor. 

Ivory Scale, 8 inches long, one edge divided to inches and eighths, 
the other to centimeters and millimalerB, $34.0C 

CASE3 OF SECOMD WAUTY SESHAN SILVER mSTRDHENTS. 




125. Morocco Box; contaioingpiurofSJ-iuch Dividers, with Pen and Pencil 

Drawing Pen, 

120. Morocco Box; containing p^iir of 51^-inch Dividers, with Pen and Pencil 
Pointa and Lengthening Bar. 
Pair of 6-inch plain Dividers. 
Drawing Fen 



127. M«i>occo Box; containing pair of 6_|-)nc1i Dividers, with Pen, Pencil, 
and Needle Points and Lengthening Bar. 
Pair of 5-inch plaie Dividers. 
2 Drawing Pens, 4.00 
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128. Horocoo Bot ; containing pair of d^-incli Divideni, with Pen, Pencil, 
and Needle Points and Lengthening Bar. 
Pair of 6-inch pl«in Dividers. 

Pair of 4-incl» Dividere, with Pen, Pemal, and Needle Points. 
2 Drawing Pens, f^^ 



120. Morocco Box; containing pair of SJ-inch [Kviders, with Fen, Pencil, 
and Needle Points snd Lengthening Bar. 
Pair of 5-incfa plain Dividers. 

Pair of 4-incb Dividere, with Pan, Pencil, and Needle Points. 
Pair Spacing Dividers. 
Bow Pen. 
Bow Pencil. 
2 Drawing Pens, jqOq 
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IRO. Morocco Bos ; containing pali S^-iudi Dividers, witli Pen, Pencil, a 
Needle Faints and Lenglbening Bar. 
Pair &-inch plain Divider!. 
Put 5-inch Hair-spring Dividera. 
Fair 4-incli Dividers, witli Fen, Pencil, uul Needle PoinU- 



132. Bosewood Box, with lock and key and the instrumentB set in  tray, 
80 that eaion, etc, may be pot below : containing pair of 6-indt 
Needle-point Dividen, witli Pen and Pencil Points and Lengthen- 
ing Bar. 

Pair of 4i-incli pl^D Dividers. 

Pair of SJ-incii Needle-point IHvIder^ with Pen and Pencil Points. 

Drawing Pen. 

Brass Protractor. 

Horn Prottactor, . 
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133. Rosewood Box, with lock and kej, the inctramenta $et in & tray, so that 
colors, etc, may be put below ; containing pair of 6-inch Needle- 
point Diridera, with Pea and Pencil FoititB sod LieQg:thenlng Bir. 
Pair of 4J-i»<^ plain Dividers. 

Pair of 3j-inch Needle-point Dividers, vrith Pen and Pencil Points. 
Spring Bow Pen, wiUi Needle-point. 
Drawing Pen. 
Brass Protractor. 
. Horn Protractor, • 



point Dividers, witli Pen and Pencil Points nnd Lengthening Bar. 
Pair of'4j-inch j^ain Dividers. 

Pair of'Sj-inch Needle-point Dividen, with Pen and Pencil Poinls. 
Spring Bow Pen, witl> Needle Foiat 
Drawing Pen, 
German silver Protractor. 
Horn Protractor. 
Irregular Curve of Wood. 
2 Triangles of Wo^. 
Pkir Proportional Dividers, 7} inches long, 10.75 
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CHAPTER III. 

JAME& W. QUEEN & CO. ABE SOLE AGENTS BY APPOINTMENT IN 

PHILADELPHIA, AND PRINCIPAL AGENTS IN THE 

UNITED STATES, FOB THE 

OELEBBATED SWISS DBAWINQ INSTBITMENTS. 

- Altbough there -are several makera of drawing inBtramentB in Switzerland, yet 
there is but one manufacturer wliose instruments uniformly come up to a atandard of 
absolute perfection in quality of materini and excellence of finish. The divider joints 
irork regularly and smoothly, the points are carefully tempered and rounded, the 
pens dressed to draw a smooth line of any thickness in whatever position held. 

Other Swiss manufacturers imitate the form of these iuitruments, but cannot 
Imitate their perfection in finish. 



145. 148. 



150. 



161. 



162. 



Bo. . I'EIO*. 

14^. Plain Dividers, 4} inches long, each 11.50 

14S, Plain Dividers, 5 inches long, each, ' . . 1.75 

147. Plain Dividers. 6 inclieB long, each 2,50 

148. Hair Spring Dividors, 4} inches long, each, 2.25 

149. Hair Spring Dividers, 5 to 6 inches long, each, 150 

150. Dividers, ej inches long, with Pen, Pencil, Needle Points, and Length- 

ening Bar, 6.50 

151. Dividers, 6) inches long, with fixed Needle Point and Loose Pen, and 

Pen Points and Lengthening Bar, €.00 

152. Dividers, S} inches long, joints in each leg, with Pen, Pencil, Needle 

,. FoiatSi Dotting fen, and L^Ktbening £btr, ..... fl.OO 
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153. 164. 1641. 

153. Divideifi, 4 inches long, with Fen, Pencil, and Needle Points, . |6X)0 

154. Dividers, 4 inches long, with fixed Keedle Point, and Pen ^d Pencil 

PointH, changeable ' . . , 4.&0 

154t Ji'oi'H Patent Lead Holder tot pencil leg at Dividan, . . . 4E5 




155. Dlviden, liachcs long, with two fixed Needle Points, . . ■, 
ISfi. Dividers, 4 inches ^ong, with fixed Needle Point and Pen Point, . 
157. Dividers^ 4 inches long, with fixed Needle Point and Pencil Pout, 
168, iKviders. 4 inches long, with Spring and Set Screw, Needle Point, 
Pendl Point, and two Pen Points, 
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1 59. Proportional K^idwa, 6) inolios long, finely grsduaUd for lines, , . fS.OO 

160. Proportional DiriderB, 6} inches long, finelj graduated for linea and 

polygooB, ... ,, , . . . ; . . . . e.00 
ISI. Pmportional Dividers, 9 incites long, finely graduated for lines and 

polygons, _ . 10.00 

W2; Proportional Dividers, 9 iochei long, with mfbrometer K^UBtmenl, 

'■ finely gradimted for lines and polygons, 12.00 

IflS. Proportional Dividert, 8 inches long, with rack fldjustment, gradnBted 

for lines, lOfid 

164. BU»cting Dividers, 7J inches long, eadi -■ 4.2-3 



lAMtt T. QOSBH & CO., PBIULDBLPBIA. 



Mo. Pbtck. 

166. Pocket Dividen, S to 6 inches long, with Sheath, ead^ . . . |2.40 
166. Three-legged Dividers, 6 to 6 inches long, each 4.2G 





1G7. 163. 168}. lfl$ 

I )7. Steel-spacing Dividers, 5 indies long, with Ivory Handle, . 

168. Steel-spacing Dlviilem, 3} inches long, with Ivorj or Metal Handle, > 
1S8}. Very delicate Stse I -spacing Dividers, 2} inches Ions, , . . ' . 

169. Steel .spacing Dividers, Sj^ inches long, with Ivorj Handle and Needle 

Poinia, 



, rmiaoMiauiA.. 



171. 



174. 



170. Beam Compass, 20 iachea long, in 2 ban, with Fen, Pencil, and two 

Strught Foints je,26 

171. Beam Compass, 21 inches long, in 8 bars, . . , '. . . 10.60 

172. Do. do. 36 do. 4 do 16.00 

173. Do, do. 54 do. 4 do. . , . , . 21.00 

174. Furniture for Wood Bar Beam Compasaes, in morocco boi, . . , 7.O0 



1741. Hardwood Bars 



174i. 

Beam Compasses, 
24 30 36 42 
91.00 1.2S 
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No. Price. 

175. Furniture for Wood Bar Beam Compasses, not in morocco box, . . $6.75 

179. Pillar Compasses, or Pocket Set of Instruments, with Points to change, 7.50 

180. Pillar Compasses, or Pocket Set of Instruments, with Points to change, > 

and Handles to Bow Pen and Pencil 8.00 

181. Pillar Compasses, or Pocket Set of Instruments, with Points to turn, , 7.50 







,182J. 



183. 



184. 



182. Spring Bow Pen, all steel, Ivory Handle, .... 

182 J. Very delicate Steel Bow Pen, 2 J inches long, 

18». Spring Bow Pen, with Needle Point, all steel. Ivory Handle, 

184. Do. do. German Silver, 

185. Do. do. do. with Pencil Point, 



185. 



2.00 
2.25 
2.40 
2.00 
3.00 






186. 186f 187. 188. 189. 

18^. All Steel Spring Bow Pencil, Ivorv Handle, 
186}. Very delicate Steel Bow Pencil, 2} inches long, . 

g7. All Steel Spring Bow Pencil, Ivory Handle. Needle Pointy 
8. Drawing Pen, 4| inches long, with joints, . . • 

189. Do. 5l do. do. ... 

190. Do. ei do. do. • • • 



190. 



• 
• 



2.00 
2.25 
2.40 
1.25 
1.40 
1.60 



, qOESK A CO., PHILADEajPHIA. 




I 
I 



ifli; 

So. 

191. Boad, or Double DMiwlDg Pea, , ., . . 

193. Do. do. do. with joint in ei 

193. Dotting Pen, with one wheel, 

194. Do. with six wheels 
194i. Do. with three wheels, . 

195 Horn Cenli^, with German Silver edges, 

196. German Silvai Centre, with handle, 

197. Do. Fastening Tacks, per dozen, 

198. Steel FaBleaiiig Tacks, per dozen, . 
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No. 189r. Pkice. 

199. Irratnlar Cunres of Horn, eaoh,  . tO.75 

200. Rolling Parallel Eule, ebony, 3.00 

201. Polar Planimetcr, with printed instrnctlooB, 30.00 

202. Eccentric Kule, II indies long, 2.00 

203. Steel Needle PoinU for Divider legs, each 15 

204. Tmcer. with Ivory Handle, each, 1.50 

20-5. Pricker, with Ivory Handle, each, 2.00 

B6^ For BoxKood and Ivory Seala, Frolraclort, tie., els., tee pagea 58 to i?. 

Parties wanting c«ses made up of tbesa instrnmenta can select the pieces by the 

above list that are best adapted tn their purpose, and we will have boxes made 1<> 

suit, at an ndditioual cost of from $7 to S15, according to the sizes of the bozea, which 

are made of rosewood, mahogany or wolnuti highly finbhed. 



JAKES W. QDBEH A CO., PiTTT.AT^Br.TTTTi , 

AH^£R'3 POLAR PLANIHEim. 



\ 
\ 



JAHZS V. 4U8EIT * Ca, PHTLiPin.PHU. 81 

SETS OF ESSBik VUXE SWISS DBAWINS HfSTBUHENITS. 

No. Pbice. 

The following Hta have beautifiillf finished Walnnt Boxes, S) inches 

long bj 6 inches wide, with lock and lie; ind tr^. 
250. Contains pair plain Dividers, No. 146. 

Bet or l^atruments, No. 160. 

Steel Spacing Divider, No. 168. 

Steel Bow Pen, No, 183. 

Steel Bow Pencil, No. 186. 

Drawing Pen, No. 189. 

Triangular Scale, No. 464 or 467 JSIJK) 

261. Containa pair plain DiTiders, No. 146. 
Setof Inatrnmenls, No. l&O. 

Do. No. 153. 

Drawing Pen, No, 188, 

Do. No, ]9a 
Triangular Scale, No. 464 or 467, 22.00 



Do. No. 153. 

Bow Pen, No, 184. 
Drawing Pen, No. 188. 

Dp. . No, 190. 
Triangular Scale, No, 464 or «7, 
254, Contains pair plain Dividerg, Na 146, 
Pair Hair Spring DividerB, No. 149, 
Set of Instruments, No. 150. 
Steel Spacing Dividers, No. 168, 
Sleel Bow Pen, No, 182, 
Steel Bow Pencil, No. 186. 
Drawing Pen, No. 188. 

Do. No. 190. 
Trivigular Scale, No. 464 or .467, , . 
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255. CoDUins pftir plain Dividen, So. I4B. 
Pair Hair Spring Dicidew, No. 149. 
Set of InttrumeniB, Nos. 150 and 1R3. 
Bow Pen, No. 184. 
Drawing Pens, Nosi 188 and 190. 
Triangular Scale, No. 464 or 467, . 



Tlie following seto have beautifiillv Rninlied wnlnat boxes, 13 inches 
long by 6 Indies wide, with lock iind key and tray : 

260. Contains pair plain Dividers, No. 146. 

Set of Instniments, No. 150. 

Steel Bow Pen) No. 182. 

Drawing Pens, Nob. 188 and 189. 

Triangular Scale, No. 463 or 466, 20.00 

261. Contains pair plain Dividers. No. 146. 

Set of Instrumenta, Noa. 150 and 163. 
Steel Bow Pen, No. 182. 
Steel Bow Pencil No. 186. 
Drawing Pens, Nofl. 188 and 189. 

Triangular Scale, No. 463 or 466, 26.60 

The fbllowing fe\8 have benntifully finished rosewood boxes, IS inches 
long by 7i inches vf ide, with lock and key and tray ; 

262. Containspair plain Dividers, No. 146. 

Pair Ilair Spring Dividers, No. 149. 

Set of Instruments, Nob. 150 Bnd 163. . 

Pair Sleel Spacing Dividers, No, 168. 

Steel Bow Pen, No. 182. 

Steel Bow Pencil, No. 186. 

Drawing Pens, Nos. 1S8, 189, and KKk 

Triangular Scale, No. 463 or 466, . 33.00 
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Ko. PSICB. 

263. Contains pair plain Dividers, No. 146. 

Pair Hair Spring Dividers, No. 149. 

Set of Instruments, Nob. 150 and 15& 

Proportional Dividers, No. 159. 

Steel Spacing Dividers, No. 168. 

Steel Bow Pen, No. 182. 

Steel Bov Pencil, No. 186. 

Drawing Pens, Nos. 188, 189, and 190. 

Triangular Scale, No. 463 or 466, ....... f40.00. 

264. Contains pair plain Dividers, No. 146. 

Pair Hair Spring Dividers, No. 149. 

Set of Instruments, Nos. 150 and 153. 

Proportional Dividers, No. IGO. 

Steel Spacing Dividers, No. 168. 

Steel Bow Pen, No. 182. 

Steel Bow Pencil, No. 1 86. 

Beam Compass, No. 171. 

Drawing Pens, Nos. 188, 189, and 190. 

Boad Pen, No. 192. 

Dotting Pen, No. 196. 

Tnangnlar Scale, No. 463 or 466, 57.00 

The following set has beautifully finished Bosewood box, 15} inches 
long b^ 10 inches wide, with lock and key and tray, and lined with 
finest ailk velvet. 

265. Contains pair plain Dividers, No. 146 

Pair Hair Spring Dividers, No. 149. 

Set of Instruments, No. 152. 

Proportional Dividers, No. 162. 

Steel Spacing Dividers, Nos. 167 and 168. 

Beam Compass, No. 172. 

Steel Bow Pen, No. 182. 

Set of Instruments No. 158. 

Steel Bow Pencil, No. 186. 

Drawing Pens, Nos. 188, 189, and 190. 

Road Pen, No. 191. 

Dotting Pen, with 6 wheels, No. 194. 

Protractor. 

Triangular Scale, No. 463 or 466. 

Set of Color Cups, 95.00 

Finely Polished Bosewood or Black Walnut Cases, with German silver straps and 
comers, and lined with silk velvet, fitted up to order with such instruments as may 
be selected from Catalogue. 

Extra Sets for Presentation a specialty. 
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CHAPtER IV. 
ALTENEDEE'S PATENT JOINT DRAWING INSTB0MENTS. 

Th^.excelleocy of these instruments oonsistB in the joints of the dividers being so 
constructed as to prevent any irregular motion when the legs are opened or dosed, 
also for the general care with which the instruments are finished. 

All tlie pens are thoroughly well made and pointed. Ko. 275 represents a sec- 
tional view of Alteneder^s Patent Joint Divider xleacU 



276. 276. 278. 279. 281. 

No. Pricb. 

276. Plain Dividers of German Silver, 3} inches long, with Alteneder*s 

patent joint, each, $2.00 

277. Plain Dividers of Grerman Silver, 6 inches long, with Alteneder's patent 

joint, each, 2.75 

278. Plain Dividers of German Silver, 6 inches long, with Alteneder's patent 

joint, each, 3.25 
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279. Hair Spring DivMera of Oerman Silver, 3^ inobei long, wllh Altene- 

der's piilent joint, each, 13.00 

280. Hiiir Spring Dividers of Qerman Silver, 6 inches long, vrith Altene- 

der's patent joint, each 3.50 

!S1. Hair Spring Dividers of - German Silver, 8 Inchea long, with Altene* 

der's patent joint, each 4.00 



I  



282. 283. 284. 284J. 

282. Needle Point Dividers, 3} Indies long, of German Silver, with Pencil 

Point and Alteneder's patent joint, each, 4.26 

283. Needle Point Dividers, 8} inches long, of German Silver, with Pen 

Point and Alleneder'B patent joint, each, 4.75 

284. Needle Point Dividers, 6 inches long, of German Silver, with Pen and 

Pencil Point and Lengthening Bar, and AUenedet's patent joint, . 7.50 
284 A. Dividers, 6i indiea long, with Fen, Pendl, Needle Points, and 

Lengthening Bah, 8.00 



36 



JAMES W. QIJPBN A CO., PHILADELPHIA. 



No. Pbicb 

284 B. Same as 284 A, but with joint in each leg of Divider, as in No. 152, $11.00 

284 C. Dividers, 3 J inches long, with Pen, Pencil, and Needle Point, . , 7.00 
284^. Needle Point Dividers, 3^ inches long, of German Silver, with Pen 

and Pencil Point, and Alteneder's patent joint, • • • • 6.00 

285. Steel Spacing Dividers, 3 inches long, ••••:•• 1.75 



284 B. 



284 C. 



236. Steel Bow Pen, 3 inches long, round point, . 

287. Do. do. 3 inches long, with Needle Point, 

288. Steel Bow Pencil, 3 inches long, with round point, 
2$9. Do. do. 3 inches long, with Needle Point, 

290. Drawing; Pens, 4 J inches long, .... 

291. Do. 5 J do. .... 

292. Do. 6i do. .... 



2.25 
2.75 
2.25 
2.75 
1.50 
1.70 
1.90 



. QD££S « 00., PHn-ADELFHU. 




No. FBICB. 

293. Foraiture for Blraight^ge Beam CoiDpiiBsee, will) Spring Adjostment, 

in morocco box fS.OO 

294. Mahc^any Bar, 30 incites long, for do., .76 

295. Boxwood Bar, 2i inches Ions, graduated, ...... 2.50 



CHAPTER V. 
PBOTBAOTOBS OF EOBN, BSASS, AHS QEBXAB SIIVIS. 



'. Railroad Carre Protractor, oi liorn, 8 inches diameter, having I^d off 
on it tventr-three cnrrea from J dcfiree ta 8 d^rees, with a radioB 
of 400 feet to the inch,  . . 

J. Horn Rectangular Protractor, 6 iache» long, 2} inohai wide, divided 
around edge from to 180 d^ees, in — degreea, . 

'. Horn Frotraclom, 6 inches diameter, whole circle, htdf d^jees. 



Do. 



do. 



do. 



do. 



. Horn Protractor, 4 do. 



306. Brasa Protractor, 4 



do. bev. edge, half deg. 
do. do. d~ 

do. do. d 



1.00 
1.25 
1.60 



1.00 
1.15 
1.26 



PAPER FROTRACTOSS. 

}. Whole Circle Protractots, 8 or 13 inches diameter, half d^reea, on 
drawing paper, printed in red or black, each, . . . • . 

.. Same aa No. 320, on Bristol boardsj each, 

i. Same bb No. 320, on vegetable tracing paper, 

I. Half Circle Protractor, 6 inches diameter, half degrem, on Bristol 
boards, each, ... 
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EZIRA FINE SWISS PKOIMCTOBS. 




No. Price. 

330. Protractor, 4 inches diameter, J circle, whole degrees, centre on outer edge, 91M 



881. 
332. 
d33. 
334. 
835. 
336. 



Dp. 
Do. 
Do. 
Do. 
Do. 
Do. 



5 
6 
6 
5 
6 
6 



do. 
do. 
do. 
do. 
do. 
do. 



i 
i 




do. 
do. 
do. 
do. 
do. 
do. 



do. do* 2.00 

da do. 3.00 

do, dq, 3«^ 

do. inner edge, 2.50 

do, do. 3.00 

do. do. 4.00 



EXTRA FINE SWISS PROTRACTORS, OF GERMAN SILVER, WITH 

ar:ms. 




1 

350. 

350. German Silver Protractor, 5 inches diameter, half circle, with arm, and 

divided in half degrees, 7.50 

351. Grerroan Silver Protractor, 6 inches diameter, half circle, with arm, and 

divided in half degrees, 8.50 

352. German Silver Protractor, 7 inclies diameter, half circle, with arm, and 

divided in half degrees, 9.00 

354. German Silver Protractor, 8 inches diameter, half circle, with arm, and 

divided' in half degrees, 9.50 

360. German Silver Protractor, 5 inches diameter, whole circle, with arm, 

and divided in half degrees, . . . ... . . 9,00 

361. German Qi^U^r Protractor, 6 inches diamifter, wfaold circle, with arm, 

and divided in half degrees, ......... 10.00 

362. German Silver Protraotor> 7 inches diameter, whole circle, with arm, 

and divided in half degrees, 11.00 

363. German Silver Protractor, 8 inches diameter, whole circle, with arm, 

and divided in half degrees, « . ., 12.00 
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EZTM FINE SWISS PROTRAGTOBS OF GEBKAN SILVER, WITH 

ARMS AllD VERNIERS. 




•1 
•I 

370. 

No. Puck. 

370. ProtrACtor, 5} inches diameter, half circle, half degrees, with vernier 

reading to three minutes, $11.00 

371. Protractor, 8 inches diameter, half circle, qaarter degrees, with vernier 

reading to one minute, . 14.00 

372. Protractor, 10 inches diameter, half circle, quarter degrees, with ver* 

nier reading to one minute, 18.00 




373. 

373. Protractor, 6i inches diameter, irhole drde, half degrees, with vernier 

reading to three minutes, . . . . . . . . . 14.50 

374. Protractor, 8 inches diameter, whole circle, quarter degrees^ with ver- 

nier reading to one minute, 16.00 

375. Protractor, 10 inches diameter, whole circle, quarter degrees, with ver- 

nier reading to one minute,. « 20.00 
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SECTORS, SCALES, AND PfiOTEAOTOBS. 
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401. 



400. Ivory Sector, 6 inches lonp, opens to 12 inches long, 

401. Ivory S6ale, 6 inches long, for school drawing^ 



Price. 

$2.25 

.75 




402. Ivory Chain Scales, 12 inches long, graduated on two edges with either 

10 and 10 parts, or 10 and 20, or 20 and 40, or 30 and 50, or 40 and 
60, or 50 and 60, each, 

403. Do. do. do. with 40 and 80, or 50 and 100, each, 

404. Bo. do. do. with 80 and 100, each« . 

405. Ivory Off-set Scales, 2 inches long, 10 by 10, 10 by 20, 20 by 40, 30 by 

50, 40 by 60, each, I . . . . 

ARCHITECTS' IVORY SCALES. 



3i00 
5.25 
5.75 

.65 




406. 

406. Ivory Scale, 12 inches long, with 16 scales, as follows : i, ^, i, |, i, |, 

f, i, 1, 1}, 1}, If, 2, 2^. 2}^, and 3 inches to the foot, the first division 
of each scale subdivided in 12 parts, each, 

407. Same as Ko. 406, but with the first division of each scale subdivided 

into 10 parts, each, . . . . 

408. Ivory Scale, 12 inches long, with 12 scales, as follows: J, -j^, J, f, |, J, 

1, 1}, 1}, 1}, 2, and 3 inches to the foot, the first division of each scale 
subdivided into 12 parts, diagonal scale reading to ^^ and 7^ of an 

inch, each, 

400# Same as No. 408, but has the first division of each scale subdivided into 
10 parts^ each, 

""■^■'  ■"1 1 | *' i"y' ' ^' ' rr w''' i l^ p P i l ^i ^i' ^'i ^ 



3.00 
3.00 



3.00 
3.00 
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410. 

410. Ivorv Scale, 12 inches long, one side ronnded, the other flat, with the 

following scales, the graduations of which are all brought to the edge : 
A, h A, h i i I h h 1. li 1}, li 2, 2J and 3 inclies to the foot, 
the first division of each scale is subdivided into 12 parts, each, 

411. Same as No. 410, but the first division of each scale subdivided into 10 

parts, each, ............. 

412. Flat Ivory Scale, 6 inch, div. i, }, j, 1 inch to the foot, each, . 
4ia Do. do. 12 do. i, f, j, 1 do. do. 

414. Do. do. 12 do. f, I, IJ, 3 do. do. 



3.00 

3.00 
2.00 
3.25 
3.25 
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42S. FbontSdhb. 



Side. 



1. iToryEectangtilnrProtractor, 6 Inches long, 1}- inches wide, withHcales 
a* follows : front lides divided aronnd edee IVom to ISO degrees in 
single d^rees, lOfileB of i, i, f , and 1 iccb to the foot, and Bcale of 
chonie. lUrerse side scales of 80, 35, 40, 45, 50, and 60 parbi to the 
inch, scale of chords and diagoaal scale of inckei and y^tbe, . 

I.* Ivor; Bectangular Protraclor, 6 inches long by IJ inches wide, with 
scales as follows : front aide, the edge divided in single degrees from 
to ISO degrees, scales of i, ^, |, i, f , }, i, and 1 inch to the foot, uid 
scale of chords. On the reverse side, scales of 30, 35, 40, 45, 50, and 
60 mirta to the inch, sciile of chords and diagooal scale of ristliSi • 

'. IvoryBectaDguiar Protractor, 6 inches longbx SimJuAKida, wlu scales 
as follows: front side, the edge divided in single degrees from to ISO 



of 20, 25, 80, 35, 40, 45, 60, 60 parts to the inch, diagonal scale of t^ths, 

t. Ivoiy Beclangulap Protractor, seme as No. 427, but has the Protractor 
divided in J degrees 

). Ivory Kectangular Protractor, 6 inches- long bv 2^ inches wide, Kith 
scales as follows ; front size, the edge dividei] in i degrees from to 
180 degrees, seales of i, i, }, i, -6, J, {, 1, 1 J, li, IJ, 1 J indw* to the 
foot, scale of chords, and scale of 40 parts on lower edge. Beverse 
side, eoales of 10, 15, 20, 25, 30, 36, 40, 45, 60, 60 pnls U> tbe incb, 
and diagonal scale (rT-fJ^lhs, 

). IvoTf BeotangularPTo tractor, 6 inches long b^ 2} inches wide, with scales 
OS follows; front side, the edge divided in Jd^reesfron; to 180 de- 
grees, scales of J, }, f, J, f, 3,i, 1, IJ.IJ, If, IJ inches to the foot, scale 
of chorda, and smIc of 40 parts on lower edge. Reverse side, scslea of 
20, 35, 30, 35, 40, 45, 50 and 60 parts to the inch, 2 scales cf chords, 
BcaleB of latitudes, einee, tangents, hours, longitudes, secants, rhombs, 

1. Ivory Keclaogular Protractor, 8 inches long by Sinches wide, with scales 
as follows: front side, the edge divided in j degrees from to ISO de- 
grees, scales ofi,),|,j, |,|, J, 1 inch to the foot, scale of chords and 
scale of 40 parts on lower edge. Beverse side, scales of 30, S5, 40, 46, 
60, 60 parta to the Inch, scale of chords and diagonal scale of y^tbs, 

i. Ivory Bectangular Protractor, 12 inches long by 21 inches wide, with 
scales as follows: tbe edge divided in i degrees from to 180 degrees, 
sealesof i, i, f , i, i, i, i, 1, IJ, H, If, li, awle of chords and scale irf 
4(i on lower edge. Reverse side, scales of 10, 16, 20, 25, 30^ 3d, 40, 45, 
56, 60 parts to t^e inch, scale of chords and diagonal scale of .y^ths. 
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CHAPTER VII. 



No. 



450. Boxwood Protractor, 6 inches long, 1} inches wide, whole degrees, with 

6 scales of eqnal parts, 4 scales of feet and inches, 2 scales of chords, 
and diagonal scale, ...» 

451. Boxwood Scale, 6 inches long, for School Cases of Instruments, . 



PSICB. 



$0.50 
.20 




452. Boxwood Chain Scale, 12 inches long, graduated on two edges with either 

10 and 10 parts, or with 10 and 20 parts, or with 20 and 40 parts, or with 
30 and 50 parts, or with 40 and 60 parts, or with 60 and 60 parts, . 

453. Boxwood Offset Scales, 2 inches long, graduated 10 hy 10, 10 by 20, 20 

by 40, 80 by 60, 40 by 60, each, . 



1.25 
.26 




454. Boxwood Scale, 12 inches long, with 18 scales, as follows : J, A, J, |, J, 

If i h Ij 1}, 1 J» li 2, 2}, 2J, and 8 inches to the foot, the first divi- 
sion of each scale subdivided in 12 f>arts, each, 

455. Same as No. 454, but with the first division of each scale subdivided 

into ten parts, each, 

456. Boxwood Scale, 12 inches long, with 12 scales, as follows: J, ^j J, |, f, 

i, 1, H, 1^, l|, 2, and 3 inches to the foot, the first division of 6a(^ 
scale subdivided into 12 parts, and diagonal scale reading to t^ths 
and T^ths of an inch, each« 

457. Same as No. 456, but has the first division of each scale subdivided into 

10 parts, each, 



1.25 
1.25 



1.25 
1.25 




Q,UEEN l( CO PHILA. 




,f,.^J^h^^%l ^pJWlU h? iIiIL C 
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a 



458. 

458. Boxwood Scale, 12 inches long, one side rounded, the other flat, with 
the following scales, the graduations of which are all brought to the 
edge: A, h A» h i J, i i h h li» li. If, 2, 2J, and 3 inches to the 
foot, the first division of each scale subdivided into 12 parts, each, . 

459* Same as No. 458, but has the first division of each scale divided into 
10 parts, each, •••••• 



;im^^^if^^^i^m^m^WM^^^fM^^M;i^mmmm'mWi^^mim^ 



1.25 
1.25 



>« 



HOTrtwTi^^jfl 



V ^r mv df'.9\^ f Mi' cIT. z^ »g oit " H n g y 



X 



3 



«L 



wa 



45&A. 



mm^^'um 



2 
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3 Inch 



m >^^■S|^iP ^Nflr^lr-arii. 1. Zji 8|. ft 4 II, ^\^ TV^h l«"fe l> 'fe it- ^fe te^l-'fa 
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459 A. Flat Boxwood Scale, 6 inch, div. J, t, i, 1 or #, f , 1}, 3 inch to foot, each, .75 

459 B. Do. do. 12 do. t, t, }, 1 or f, |, 1}, 3 do. do. 1.25 

459 C. Do. do. 24 do. i, J, J, 1 or |, f , 1}, 3 do. do. 2.50 
459 D. Flat Scale, 12 inch, beveled on both sides, graduated i, }, }, 1, and |, 

^ }, 1}, 3 inches to the foot, each, ........ 1.50 
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Ho. Pbicb. 

430. Triangalar Scale of German Silver, Bilver plated, 12 inches long, grad- 
uated, i, i, f i, i and 1 inch to the foot, each, ROO 

461. Triangnlar Seale of Qarman Silver, siWer-plated, 12 inches long, grad- 
uated 10, 20, 30, 40, 50, aod 60 to the inch, each, .... 6.00 



liii«M»Milliiaii»«MM«B1iMIMIMB 



6.00 

2.00 
463}. Do. do. 12 inches long, graduated 100, 2U0, 300, 

400, 500, 600 to the fool, each, ........ 2.00 

464. Do. do. 6 ioches, graduuted same as Ko. 462, . . 1.50 

464j. Triaogular Scales of Boxwood for Off-Bcta, 2 indies long, 10, 20, SO, 

40, 60, and 60 parts, .75 



M 






465. Triangular Scale of Boxwood, 24 inches long, graduated ^, -ff, i, }, |, 

i, i, 1, 1}, 3 inches and ISths to the foot, 5.00 

466. Do. do. do. 12 inches long, 2.00 
4G7. Do. do. do. 6 do. . 1.60 

Boxwood ^D^tifftUar ScaUt,6aitdlZwche*,putmtirongpaperboxei,andinaikd to any 
addnu at an addUionai coU per teaie of 25 eenli. 



470. 

470. TriaDgnlar Scale Guard, eacli, 25 

A very useful attachment to ilie Triangular Scale, to obviate the 
liability to error, and the loss of time caused by the necessity of a 
oorefnl examination of the scale each time it is used. 

471. Gunter Scales, 12 inches, each, .7(i 

472. Do, 24 do 1.25 

473. Boxwood School Eule, 12 inches, land tV inch, 16 

474. Do. do. 12 do. \ beveled brass edg& ... .35 

475. Do. do. 18 do. do. do. .... .60 
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DRAUGHTDfO SCALES. 



No. Psics. 

476. Flat, Beveled Steel Scales, full/ divided on four edges to |, |, i, and 1 

inch to the foot, each, $1.75 

Or divided to f, f, 1}, and 3 inches to the foot, 1.75 

477. Same as above, but divided only on two edges, with scales of i and } 

inch to the foot, each, . 1.50 

Or I and 1 inch to the foot, each, 1.50 

Or I and f inch to the foot, each, 1.50 

Or 1^ and 3 inches to the foot, each, 1.50 

478. Same as above, but beveled on both sides, graduated (, }, }, and 1, and 

ii I, IJ, and 3 inches to the foot, each, • 2.00 



METRIC SCALES AND RULES. 

Flat £oxwood, fully divided. 

10 20 30 50 cm. long. 

10.60 $0.90 $1.25 $1.75 each. 

Ivory Flat, 2.25 4.00 5.00 each. 

Triangular Boxwood, 20 30 cm. long. 

$1.50 $2.00 

Metric Bule, boxwood, 1 meter, 6 fold, with springs at each joint, • . .75 
Metric Bule, boxwood, 1 meter, 4 fold, divided inches and meter, each, . .60 

Same as above, but in ivory, 1.75 

Same as above, but in ivory, } m. in length, 1.00 

Engineer's Metric Bule, 4 foot, 8 fold, diviaed to inches and meters, each, . .75 



PAPER SCALES. 

480. Paper Scale, printed on card-paper, 1} inch wide. 12 inches long. 

graduations on one edge inches and lOths, and tne other feet and 
lOOths, 10 

481. Paper Scale, same as 480, one edge 20 parts to the inch, the other edge 

40, 10 

482. Paper Scales, same as 481, one edge inches and sixteenths, the other 

edge inches and forty-eighths, . . . ... . . .10 

483. Paper Scale, printed on card-paper, 19 inches long, for architects and 

engineers, in sets of 6 scales, per set, 1.00 

Series A contains 6 scales, one each, divided to {, i, f, 1, IJ, and 3 

inches to the foot. 
Series B contains 6 scales, one each, divided to A, i, -fg, -fg, f, and i 

inch to the foot. 
Series C contains 6 scales, one each, divided to 10, 20, 30, 40, 50, and 

60 parte to the inch. 

484. Single Scale of any of the above series. A, B, O-each scale, . . .20 

485. Paper Scales, same as 488, divided either to f, 1 J, It, or If inches to 

the foot, each, • • . .20 

The advantages of these scales are, they expand and contract nearly the same as 
drawing-paper, do not soil the work, and distances can be set off from them without 
the use of dividers. 

We mam^obcture to order SedUa to any dfhmons, «n voory^ hoxmod, whUeumd, of rMer, 
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GHAPTEK VIIL 
SQU ABES, OALIPEBS FOB HAOHINISTBi STBAieHT EDGfESt 




500. 
No. , PRicafc 

500. 24-iDch Steel Eule, graduated to inches. 8ths, lOths, 12ths, 16ths, 20th6, 

24ths, 32ds, 48ths, 50ths, 64ths, and lOOths of an inch, . . . $4.00 

501. 12 inches, do. do. do. . . 2.0O 

502. 9 do. do. do. do. . . 1.60 

503. 6 do. do. do. do» .- . l.OO 

504. 4 do, do. do. do. . . .76 

505. 3 do. do. do. do. . . .50 

506. Steel Kule and Scale, 12 inches long, divided in inches and IGtlis on 

one side, and inches and 12ths or lOths on the other, . . . .75 . 

507. Same as 506, but divided in inches and 16ths on one side, and inches, 

8ths, 32ds, and 64ths on the other, . - LOO- 

5081 Same as 506, but divided in inches and 16ths on one sid€, and ceiititne- 

ters and millimeters on other side, . . 1.25 

509. Steel Shrink Kule, 24 J inches long, graduated as No. 500, . . . 4.50 

510. Boxwood Shrink Bule, 24^ inches long, graduated as No. 500, . • 3.00 

511. Steel Standard Yard Measure, graduated to inches and Slhs'ononfe 

side, and on the other side to t^, J, J, f , J, |, f , and J of a yard, . 3.00 

512. Steel Standard French Measures, subdivided to centimeters and mDli- 

meters, i meter long, f 1.75^ ^^ ^^) $2,50; .J do., |4.00 ; l^do.j ,. _ 10.00 



*mi^m^ 




513. 

513. Square Steel Bales, diyided to Sths, 16ths, 82ds, 64ths, and 100 puirts 

to.the ijich, ..... 3 Inches long, 50 cts. ; 4 ins., 75 cts* ; 6 ins^ 1.00 



514. 

514. Triangular Steel Bules, 3 inches long, divided to 12, 16; 20, 24, 82^ 48, 

50, 64, and 100 parts to the inch, 0^60 

4 inch, 80 cts. ; 6 inch, 11.20 ; 12 inch, 3.00 
514}. Centre Gkiuge, and Gauge for Grinding and Setting Screw Tools, • .50 

The angles used in this Gauge are 60 degrees. The four divisions upon the Gauge 
of 14, 20, 24, and 82 parts to the inch, are very useful in measuring the number of 
threads to the inch of taps and screws. The following parts to the inch can l)e de* 
termined by them, viz. : 2, 3, 4, 5, 6, 7, 8, 10, 12, 14, 16, 20, 24, and 32. 

An^ of ^ ahem JS^mUa mM-jdatedJor.jhe eeM9 jfter ruwning ineh* 
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AMES' PATENT UNIVERSAL aaUABE. 



TMs square eombiiica. In a. mtm conTe^entflrm, 

edilfertnt vutnimralt, yU., The Tby-sodibe, Ihe 
TEB, tbe T-BHUiBE, the GBiDDATeD RULK, and 
jwb>tlBentirelype";)theCKMTBE squiSE.forflnd- 




a «dga or ma rule, a d, wiu atosa the centre. 

Hark a Btralght line In 1hiE> posltio|i ; apply the in- 
Btrument e^Bln to another pen at the uircumfer- 
ence,andinarkanotberl1necroBslhgtbedTst' The 
point where the two lines crosseach olhemDl be 
tbe centre of the circle. The whole la the work 
of a moment. Fig, 2 eiplaing tht ap^leatlon 

theiDStnimenlajacarpenler'aTBif-siiDiHr 

an Odtsidb Square. 

No. ; pbicb. 

515. Ames' Patent Universal Equare, bltule 6 inches long $3.00 

516. Do. do. . 8 do. . . . ... .4flO 

517. Do. da . 10 do 5,50 

61& Do. do, 12 do. ... . 7.0O 



51S^ 

Bobinson'a New Tem^et Odontograph is a readv-made Scribe Templet of univer- 
sal application for describing TeelK of Gear WIic^b. 

Price, in morocco case, with Rules and Tables, 8.00 

Treatise on the above Odootoftnpli, bf Prof^ 8. W. BoUoBon, . . .50 

WILLIS' ODONTOflBAPE 

This is an instmment recentl;r invented by Prof. B. Willis, of Cambridge tJniver- 
sity, England, fordescribingthecorrectformof the teelh of wheels, and th^ templets 
and cutlers used in making them. All <w1ieela of tbe same pitch, but of difierent 
sizes, having their leetli drawn with this il^Btnuneut, will ruA together correctlj. 
519. Willis' Odontograph, fur drawing the teSUt of small wheels b; diamet- 
rical pitch, when only a single arc is required, with drawing and 

direction for use 2.50 

6tO. 'Willis' Odontograph, for drawisg Ihete^ of larger whaeis by dniular 
pitch, where it is neoeesaiy to have separate arcs for flanks and &cei, 

with drawing and direction for use,  4.00 

5201. Willis' Odontograph, on Bristol-board, levised by Pro£ W. D. Marks, 
. University of Pennsylvania, giving addiliotisl tablee, explanation, 
and formula, making it of universal application, .... .75 
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Ko. Pbicb. 

521. Heavy-headed Square, made of hardened steel, for machinists, gradu- 
ated to inches and 32ds of an inch, blade 8 inches long, . . . $2.50 
52a Do. do. do. 4 do. . . . 3.00 

523. Bo. do. do. 6 do. ... 4.00 

524. Do. do. do. 9 do. ... 7.00 

525. Do. do. da 12 do. ... 8.00 




ili|i|Mi|im'imi|i|i|iiim||i|i|i|i 
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521. 



526. 



526. Li^ht Squares, made of steel, for machinists, graduated on one side to 
inches, 16ths, and 64ths of an inch, and on the other side to inches, 
32ds, and 64ths of an inch, sides 3 inches long, .... 2.50 

528. Same as No. 526, sides 4 inches long, graduated on both sides to inches, 

16ths, and 32ds of an inch, 3.00 

529. Same as No. 527, sides 6 inches long, . 4.00 



Any q/ the above Sqmree niMr^laled for five oenU per inch of bkde. 




630. Micrometer Caliper for Machinists' use^ in morocco case, 
530. Do. do. do. without case, 



6.50 
6.00 



This is the most convenient form of Pocket Vernier Caliper ; it can be used for all 
diameters less than one inch, and wkh the vernier reads to lOOOths of an inch. 



JIXES W. QUEFX * CO., rilll.ADtXPHTA. 

IMPROVED TKAUIIIEL POINTS. 




632. 

These tools are used by all machinists and mechanics who have occasion to strike 
area or circles larger than can he done by compass dividers. They may be used on 
a straight wooden bar of any length, and when Eccnred in position by the thnmb- 
screwB, all circular worli can be readily laid out. They are made of bronze, and have 
iteel points, either of nhiCh can be renewed, sud replaced by pencil socket, wiiich 
Bccompaniea each pair. 

Mo. PttlCE. 

531. Small {No. 1), per pair, %IM 

632. Medium (No. 2), per pair, 3.<KI 

633. Lai^ {No. 3), per pair, 2.75 

5S4. Speed Indicator, . . . : 2.00 



3IEEL CAUPGRS. 
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These instruments can be furnished with millimeters (in the place of sixty-fourths of an inchX 
and provided with a vernier to read to one-fiftieth of a millimeter. 

The cut is a fac-simile of one side of our hardened cast-steel Improved Vernier 
Caliper, a light, convenient, and valuable instrument for macliinists' and tool- 
makers' use in obtaining correct measurements. The side represented above is grad- 
uated upon the bar to inches and fiftietlis of an inch,' and by the aid of a vernier is 
read to one-thousandths of an inch. The opposite side is graduated to inches ar.d 
sixty-fourths of an incli. The outside of the jaws are of suitable form for taking 
inside measurements, and when the jaws are closed measure 250 one-thousandths oi 
an inch in diameter. This Caliper will measure one inch and eleven-sixteenths, 
outside diameter, when the jaws are opened full size. 



No. 



537. Vernier Steel Caliper, as shown above, in morocco case, 
539. Pcarwood Ovals, 2 to 6 inches long, 10 in a set, per set, 



540. 
541. 
542. 
548. 
644. 



Do. IJ to 4} do. 6 do. do. 

Do. f to 7" do. 43 do. do. 

Pearwood Hyperbolas, 2 to 5 inches long, 8 in a set. 
Do. Parabolas, 12 do. 

Do. do. 1} to 6 inciies long, 8 do. 



Price. 
$12.50 

2 00 
1.50 
5.0O 
1.40 

3 00 
1.40 



545. 



645. Whitewood, beveled edge, thick, 

12 18 24 

each, $0.15 .20 .25 



30 
.30 



36 
.40 



O 



42 inch. 
.50. 




546. 

546. Hardwood lined, square edges, thin: 

24 30 36 42 

each, $0.40 .50 .70 .85 



48 
1.15 



54 inch. 
1.50. 




547. Mahogany, ebonv lined, square edges, thin : 

24"^ 30 36 42 48 54 inch, 

each, $0.55 .70 1.00 . 125 1.60 2.00. 
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30 
1.50 



36 
2.00 



648. 
Ko. 

648. Hard Rubber Rulers. 

12 18 24 

eacli, $0.60 .70 1.00 

r>49. Steel, with one edge boveled, the other square. 

18 24 30 36 42 48 

each, $1.60 2.76 3.60 4.50 6.25 6.00 

550. Steel, one edge beveled, the other square, nickel-plated. 

18 24 30 36 42 48 60 

each, $1.75 3.00 4.00 &m 6.00 8.00 10 60 



42 inch. 
2.60 



GO 
9.00 



72 inches long. 
11.60 

72 inches long. 
1100 






660. 



661. 



562. 



563. 



11 or 12 inches long. 
20 cents. 



560. Pearwood Triangles, 30°x60°x90°. 

5 or 6i 8 or 9^ 

10 cents. 16 cents. 

561. Pearwood Triangles, 46°x46°x90''. 

4, 6, or 6 inch, 7 or 8 inches long. 

15 cents. 20 cents. 

562. Pearwood or Cherry Triangles, framed open centre, 30°x60°x90°. 

6 7 9 12 14 16 19 inches long. 

$0.20 .25 .25 .30 .40 .75 1.00 

563. Pearwood or Cherry Triangles, framed open centre, 45°x46°x90°. 

6 6} 8 10 12 14 inches long. 

$0.20 .26 ,30 .40 .60 .76 







564. Mahogany or Walnut Triangles, ebony or maple lined, framed open centre, 

30°x60°x90^. 
5 6 7 9 11 13 15 18 inches long. 

$0.50 .60 .70 .80 1.00 1.25 1.75 

565. Mahogany or Walnut Triangles, ebony or maple lined, framed open centre^ 

45«»x45*^x90*». 

5 6 7J 9 11 13 15 inches long. 

$0.50 .60 .70 .80 1.00 1.25 1.75 
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r 22}i67t degrees, either solid o 



36 .40 -65 .60 66 .76 .9 



601. Hard Babber TriangleB, angles 30x60x90 d^reei, extra heav?, open centre. 
iBOwlefl'sides, 4 6 6 7 8 9 10 11 12 13 U 15 16 17 18 im. 

$0.36 .40 .45 .50 .60 .70 .80 1.00 1.26 1.60 1.75 2.00 2.26 2.50 2.76e«:b. 



I. Harf Enbbei Triangles, angles 46x45x90 degreea, either solid or witii opeo 

bosclee sides, 3 4 6 6 7 8 

f0.30 .30 .40 .50 .60 .70 .* 
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604. 

604. Hard Bubber Triangles, angles 45x45x90 det;r«es, extra faeav7, open 

iHoeceleg sides, 5 6 T 8 9 10 11 12 13 14 15 16 17 18 ins. 

$0.60 .60 .70 .80 1.00 1.25 1.50 1 73 2.00 2.26 2.60 2.75 8.60 3.75 each. 

CROSS SECTION TEUANOLES. 



^ 



606. Cross Section Triangles, set of sevea 
hard rubber, as follows, {^ to 1, ^ t( 
2 to 1, per set, . 
Single l^tanglee, each, . 



BATTER SLOPES. 



607. Set of three forma of hud mbber for Batter* of walls and nick, KiTing 
the fallowing slopes, 1 io 4. 1 in 6, 1 in 6, 1 in 8, 1 in 10. 1 m 1^ 

per set, - . , . . 2.00 

Single Triangles, each, . .75 
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010. German Silver Triangle, angles 30, 60, and 90 degrees, perpendicular, 

6 inclies long, each. 2.60 

fill. German Silver Triangle, angles 30, 60, and 90 degrees, perpendicular, 

7 inclies long, cacli, 2.75 

612. German Silver Triangle, angles 30, 60, and 90 degrees, perpendicular, 

8 inches long, each, 3,00 

613. German Silver Triangle, angles 30, CO, and 90 degrees, perpendicular, 

9 inches long, each, 8.50 

614. German Silver Triangle, angles 30, 60, and 90 degrees, perpendicular, 

10 inches long, each, .... ...... 4.00 

615. German Silver Triangle, angleB 30, 60, and 90 duress, perpendicular, 

11 inches long, each, 6.00 

616. German Silver Triangle, angles 30, 60, and 90 degrees, perpendicular, 

12 inches long, each,- B.SO 
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617. Germao Silver Triangle, angles 30, 60, unil 90 degrees, perpeodicular, 

14 indies long, each, 

618. German Silver Triangle, angles 30, 60, aod 90 degrees, perpendicular, 

15 inches long, each, 




degrees, isoscel 
degrees. 



2.00 






619. German Silver Triangle, angles 45, 45, and S 

4 inches long, 

020. German Silver Triangle, angles 45, 45, and 8 

5 inches lon^ 

021. Germiiii Silver Triangle, angles 45, 45, nnd 90 degrees, is 

6 indies long,  . 

R22. Germ:in Sjilvir Triangle, angles 49, 45, nnd 90 degreex, is 

7 inches long. 

G23. Germun Silver Triangle, angles 45, 45, and 90 degrees, is 

8 inches long, 

624. German Silver Triangle, angles 45, 4o, and 90 degrees, is 

9 inclicH lon^ 

625. German Silver Tn.-ingle, angles 45, 45, inid 90 ilegrees, itioscelei 

10 inclies long, 6.00 



mREGULAR CUBVEa 



619. WhiteiTood Irr^ular Curves, 5 to 15 inches long, y 



is pattern^ each, .20 
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668. Hard Kubber and Irregalar Ship Cuires, 4 to 26 inches long, aa nsed 

in the United Statea Nflvj Vaids, complete set in wooden boi, . $38£0 
664. Single Curves of set No. 653. 

No. 1.25 cents each; 2, 3, 45 cents; 4, 5, 6, 50 cents ; 7, S, 9, 10, eOcenta; 11,12, 
13, 14, 65 cents ; 15. 75 cents ; 16, 17, 18, »0 cents ; 19, (1 .10 ; 20, 21, 22, 23, $1.00 j 
24,23, 35 cents; 26. 27. 28, 29, 30, 45 cents; 31, 32, 70 cents; 33, 34, 60 cents ; 36, 
M, 37, 70 cents; 38, 39, 40, 41, ii, 90 centa; 43, 44, 45, 46, 47, 48, 49, 50, 61, {1.10. 
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BAHiROAD CURVES OF CABD-BOABD, WOOD, AND ILUBBEB. 




 The following seta of Railroad Curves liave been carefully selected, and we believe 
will answer all tlie wania of the Engineering profession. We maniifaclure to order 
additional seta, cut to any desired scale. Our Curves are tiniahed with the greatest 
care, and their large and ioCTeaaing scale throughout the United States and Canada, 
warrant us in claiming tlieui to be more accurate and reliable than anv others in the 



667i. 

The following Cnrres are cut to « scale of inches, the outfide of arcs onlj finished. 
No. Pbice. 

660A. Set of ten Cunree, ft'om 12 to 120 inches radius, varying every 12 

Bet, complete, of card-board, in box, $3.00 

Do. do. wood. do. 4.5(1 

Do, do. rubber, do. ..■.., 8.00 

660B. Set of seventeeo Curves, from 12 to 60 inches radiu?, varyiog every 
3 inches : 

Set, complete, of card-board, in box, 5 00 

Do. do. wood, do. T.tO 

Do. do. rubber, do. 14.00 

660C, Set of twenty-four Curves, from li to 24 inches radius, 
Varying J" from li" to 10", 
Do. 2" from 10" to 24", 

Set, complete, of card-board, in box 7.50 

Do. do. wood, do. : 10.00 

Do. do. rubber, do. IT.OO 
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Do. do. 2" to Ui". 

Da. do. 3" to 42". 

Do. do. ft" to 90". 

Do. do. 10" to 140". 

Do. do. 20" to 200". 

Set, complete, of wood, in box, $16.00 

Do. ' do. rubber, do 27.50 

660 E. Set of one buudred Curves, from 2 to 100 inches radios, Tarjing 
ever? incb, with iuBide and oulaide of arcs fiuiabed: 

Set, complete, of wood, in box, 46.00 

Do. do. rubber, do 70.00 

660 F. Set of one hundred and two Curves, from 3 to 200 iachea radius, with 

3 inches of tangent to eacli curve. Length of Curves, with tangent, 

from? to 21 inclies; 
Set, complete, of rubber, in box, ' . . . . ' ' . . 100.00 
The following Curves are cut to a scale of 60 feet to the inch, and 

have both ioside aud outside of arcs finished : 

661 A. Set of fifteen Curves, rising every Z" to 3°, then single degrees to 

12°: 

Set, complete, of wood, in bos, 7.50 

Do. do. rubber, do. 12.00 

661 B. Set of twenty Curves, rising every 30" to 10» : 

Set, complete, of wood, in box, 12.00 

Do. do. rubber, do. 16.00 

661 C, Set of fifty Curves, from 26" to 3° by every 5", and from 3° to e** by 
every 15", 5° to 10° by every 30'' ; 

Set, complete, of wood, in bos, 25.00 

Do. do. rubber, do 35.00 



661 D. Same as 661 C, but with 3 inches of tangent to each Curve : 

Set, complete, of rnbber, in box, 50,00 

Sets 662 A and B are cut to a scale of 100 feet to the incb, and have 
both inside aud outside of ores finished. 
662 A. Set of twenty-four Curves, from 30" to 12° by 30" : 

Set, complete, of wood, in case, 14.50 

Do. do. lubber, do. 19,00 
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No. PBICaL 

662 B. Set of seventy Curves, from 15^^ to 4® by every 6'', 4® to 10® by 

every 15^^ : 

Set, complete, of wood, in case, $38.00 

Do. do. rabber, do 56.00 

Sets 663 A and B are cut to a scale of 400 feet to the inch, and are 
finished only on outside of arc. 

633 A. Set of twenty Curves, from 30^^ to 10** by every 30^^ : 

Set, complete, of wood, in case, 9.00 

Do. do. rubber, do 13.00 

663 B. Set of seventy Curves, from 15^^ to 4° by every 5'^, and from 4® to 

10° by every 15'^ : 

Set, complete, of wood, in case, 30.00 

Do. do. rubber, do 46.00 

668. Bailrbad Curve Protractor, of horn, 8 inches diameter, having laid off 
on it 33 curves, from i^ to 8**, with a radii of 400 feet to the inch, 
each, .... , 2.00 
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SHIP CURVES. 

No. Prick. 

668 J. Ship CnrTee, of pearwood, set of 10 curves, per set, . . . . $5.50 
669. Hard Rubber, 28 in set, being Nos. 23 to 51, inclusive, as described in 

No. 654; set complete in box, 20 00 

669}. Same as above, but in wood, 1 1 OU 

These curves were made by us from drawings furnished by the chief 
draughtsman in the Navy Yard at League Island, and are the stand- 
ard patterns as used in the Uuitrd States. 




670. 



671. 
672. 
673. 
674. 
675. 



672. 
Hard Bubber Splines. 

12 18 24 30 36 

each, $0.25 .80 .35 .40 .45 

Pearwood Splines, 12 to 36 inches long, from 
Lead Weights for Splines, each, .... 
Lead Paper Weights, covered with leather, each, . 
Iron Paper Weights, round with knob small, each, 
Do. do. square witli knob, large, each, 

DRAWING BOARDS. 



42 inch. 
.60 



15 to .30 

1.50 

1.00 

.60 

1.00 




677. 

677. Drawing Board, of pinewood, well seasoned, dove-tailed, hardwood batten, 

cap size, 12 by 17 inches, each, . 
demy size, 16 by 21 inches, each, 
superroyal size, 20 by 28 inches, each, 
imperial size, 23 by 31 inches, each, 
atlas size, 27 by 34 inches, each, . 
double elephant size, 28 by 42 inches, each, 
antiquarian size, 33 by 54 inches, 



Do. 


do. 


Do. 


do. 


Do. 


do. 


Do. 


do. 


Do. 


do. 


Do. 


do. 


Do. 


do. 



.75 
1.15 
1.50 
2.50 
2.50 
2.75 
5.00 




678. 

678. Drawing Board, pinewood, hardwood battend screwed to the back. The 

screws run in slots, to allow free contraction or expansion 
demy size, 16 by 21 inches, each, .... 
royal size, 20 by 26 inches, each, .... 
imperial size, 23 by 31 inches, each, . . ^ . 
double elephant, 28 by 42 inches, each, 



Do. 


do. 


Do. 


do. 


Do. 


do. 


Do* 


do. 



1.50 
2.25 
3.fi0 
5.50 
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E79. Waluut-framed Draviog Board, 




lialf royal aize, lOJ by 17 inches, 
half imperial aize, 14 by 19 inches, . 
royal aize, 17 by 22 inches, 
imperial aize, 10 by 28 inches, . 
double elephiint size, 24 by 38 inches, 



680. Drawing Board, pinewood, hardwood battens. 

Do. do. demy sIm, 15 by 21 inchee, 3,00 

Do. do. royal size, 20 by 26 tnchea, 4.50 

Do. do. imperial site, 23 by 31 inches, fi.OO 

Do. <lo. double elephant size, 31 by 42 inches, .... S.50 
Do, do. antiquarian size, 33 by 65 inches, .... 12.00 
The Drairing Board above illuBtraled is the beet, and deserves recommendation, as 
it is the only one which possesses tlie qualities a good and true board should hare. 
It is made of pinewood, glued up to the required width, with the heart side of eacb 
piece of wood to the aurface, A pair of hardwood battens are screwed to the back, 
tlie screws pass through the ledges in oblong gIoIs, bushed with brase, which file 
I'liisely under the heads, and yet allows tlie screws to move freely when drawn by 
ilie contraction of the board. To give the baliena power to resist the tendency of tlie 
siii'fnce to warp, a series of grooves are sunk in haJf the thickness of the board over 
I lie entire back. These grooves take the transverse strength out of the wood to nllnw 
h to be controlled by tlie battens, leaving at the same time (he lunglludinal strenclii 
III' ilie wood nearly unimpaired. 

To make the two working ed^ perfectly smooth, allowing an easy movement, wiih 
ihe square, a slip of hoidwood is let into Iheend of the board. The slip b afterwiid 
sau n apart at about every inch to admit contraction. 
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DR&WINe TABLES. 



eSl. Dnwii^ Table, black walnut top, 22 by 26 iochoi, inateiiDtOt i h al f 7 by >> 
20 inches, two instmment dr&wera, omunentM iron Btand monnted 
OD cBiton, each $12.60 

•62: Similar to No. 678, top of lelected, potudted wslnnt, Iron stand, bromed 

and laatefbllj omameated, 15.50 
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^de, £levjetticn,. f/c.^ . 




S^haDx^lM^TrxaOe . 



!• Single Trestle, per pair, $12.00 

>. Double Trestle, per pair, la.OU 
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HAIlDEarS PATENT ADJOBTABLE DKAWINGhBOABD TRESTLE. 

Tills inveation consists in the application of curved and straight Slot Links, 
Thumb-screws, and an additional Bearing-bar to trestles of the ordinary form, hy 
whicli means adjustment to the height of the Draughtsman is obtained, sitting or 
standing, from the height of a table to the full height of a drawing board, from the 
horizontal to any required angle of inclination on either side. 

Figures 1 and 2 show side and end elevations of Trestle, suitable for the Artist, 
Ei^eineer, or Architect's office. 

Figure 3 shows the side elevation of a Double Trestle for the use of Mechanics, 
Schools, and Colleges, or where it may be desirable to economize space. 

Bts^RENGES. — Prof. T. W. Blchards, Architect^ 3332 Chestnut St., Philadelphia; 
F. Brotherhood, Taylor Iron Works, Charleston, 8. C. ; Prof. J. M. Silliman^ Lafay- 
ette College, Easton, Pa. ; Prof. L. M. Haupt, Universitv of Pennsylvania, West 
Philadelphia; E. R « 'oxe, Jeddo, Luzerne Co., Pa. ; Prof. tf. P. Lesley^ State Geolo- 
gist, 1008 Clinton Street, Philadelphia; Franklin Institute Exhibition (diploma 
awarded). 

DRAWme MODELS. 

Pbicb. 

1 set Schroder's Simple Solids, 12 pieces, $5.00 

1 Do. do. do. do. 40 do 20.00 

1 Do. do, complete, 118 do. all mounted, so as to revolve on 

their axis, very complete, . . 176.00 

t)83. New American Drawing Models, a set of 27 pieces, consisting of mathe- 
matical solids, vases, etc., with stand, complete in a substantial box, 
per set 26.00 



SECmON LINERS. 

686}. Harden's Section Liner, as shown in Fig. 1, with adjustable scale, for 

parallel lining, 3.75 

Hard en's Section Liner, as shown in Fig. 2, can be used for shading 
cylinders or parallel lining, • • • ^•76 
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Section, l/iner 

imtt 




Harden's Improved St^on Liner, eilher Nob. 1 or 2, bb shown above, each, (3.7S 
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BERfiNSB'S FA1!ENT SBOHON UNEB. 



S86. Bergnei'BPiteatSMtlanLiaBi-.'tDiBoiracioocaae, fjefl 

SAMPLBS OF WOBK DOHB WITH BERaNBE-S PATENT BBCTION LINER. 




This Instrument is for indicating 
sections of objects in mecliani- 
cal and arcliitectiiral draw- 
ings, for drawing BCrow 
threads, layln/j out the spaces 
for brict work, letterings ou 
drawings, and all cajea where 
narrow spaced parallel lines- 
are needed. Witliitapetson 
of moderate abiUh- or practice 
'■°" (irodnce an e'ffett of uni- 
-;...Ji[y and neatness, in sec- 
tional drawings, almost, or 
quite equal to tlie engine di- 
viding of engravings. Th« 
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instrument consists of a ruler, covered on the under side with India-rubber doth, a 
triangle with a clamping-screw, nossing through near one of its edges, and a plate, 
with the necessary arrangement tor producing a movement over equal spaces. The 
several parts are placed toffether as represented in the engraving, there being a little 
spring beneath the front edge of the top plate, which presses against one edge of the 
ruler, while the triangle is clamped against the other edge. The ruler maj be 
placed upon the paper in any desired position, the India-rubber cloth underneath 
keeping it there with perfect security, and it thus acts as a guide for the triangle, 
which can be moved along over equal steps by alternately pressing down the ivory 
button and letting it spring back. This movement is produced by the action of a 
little pawl upon the ruler, wliich is always to be kept pretty sharp, so that it will take 
a quick and certain hold. The length of tlie steps taken, or the distance between 
the lines drawn, is regulated by the screw above the spring, the distance moved over 
each time being greater as the spring is allowed to have more plav. By changing 
the damping-screw on the triangle, any edge can be placed against the ruler. 



FASTENING TAGES AND HORN CENTKEa 



690. 691. 694. 699. 700. 701. 



No. PSICB. 

690. Fastening Tacks, of Brass, heads flat, } inch diameter, . per doz., $0.20 

do. ' do. round, } inch diameter, . . do. .25 

do. do. do. A do. . . do. .35 

of German Silver, heads rounded, i in. diam., . do. .45 

do. do. ^ do. , do. .50 

do. flat heads, ^ in. diam., very superior, do. .60 

do. do. X do. second quality, do. .30 

do. do. ^ do. very superior, do. .66 

do. do. f^ do. second quality, do. .40 

do. do. i do. very superior, do. .76 

do. do. i do. second quality, do. .46 

do. do. -A- do. very superior, do. .86 

do. do. S do. very superior, do. 1.00 

do. do. { do. second quality, do. .56 

697|.^ inch diameter, extra long Needle Points, do. 1.00 

698. Fastening Tacks, of Steel, round heads, } inch diameter, 

699. Do. do. of Brass, right-angled, 

700. Horn Centre, 

701. Do. with German Silver Rim, . . 
701}. Thumb Tack Extractor and Impressor, also Paper Knife. By using 

this handy little instrument the bending of the pins and wrenching 

off of the heads are avoided. Price, Nickel Plated, ... .2S 



691. 


Do. 


do. 


692. 


Do. 


do. 


693. 


Do. 


do. 


693}. 


Do. 


do. 


694. 


Do. 


do. 


694}. 


Do. 


do. 


695. 


Do. 


do. 


696}. 


Do. 


do. 


696. 


Do. 


do. 


696}. 


Do. 


do. 


697. 


Do. 


do. 


697}. 


Do. 


do. 


697}6. 


Do. 


do. 



do. .40 

. do. .76 

each, .16 

do. .36 



i 
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TSQUABES. 




on 



702. 




Ko. 

702. Pearvood T Square, fixed head. 

15 20 25 30 35 
.30 .45 .45 .50 .65 

703. Pearwood T Square, shifting head. 

20 25 30 35 

11.00 1.00 1.10 1.20 



703, 



40 45 50 70 indies lotig. 

.85 11.00 1.25 2.00 

40 50 70 inches long. 

1.50 1.75 2.50 



704. 

704. Maple Blade, Black Walnut Head, fixed. 
20 25 30 35 

.65 .75 .85 $1.00 



50 
1.25 



60 inches long. 
l.GO 



705. 

705. Maple Blade, Black Walnut Head, shifting. 

20 25 30 40 

91.10 1.25 1.40 1.60 







55 inches long. 
2.00 



JAMJSB w. quEXH dc oo., fhu.^j>i:lphia^ 



706. 
QUEER'S DOTKTAIL SEPARABLE T SQUABE. 

The great advanla^in above Square ie that the head is detachable from the blade, 
wuicht without impairing its strength and firmnesB when fixed, makes it much more 
oonTenlent for carrying. 
7U6. Pricey 25-inch Blade, 60 cents ; 3&-inch Blade, 75 cents ; 35-inch Blade, 90 cents. 



708. Hardwood Blade, tapered, Black Walnut Head. 

30 40 50 inchea long. 

JIJM 1.76 2.00 



709. Mahogany, Ebony lined, fiied heads. 
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No. 

711. Bubber Blades, Black Walnut Head, fixed. 
12 15 20 25 

.00 .65 .80 $1.00 



Pbicb. 



30 
1.25 



36 inchefl long. 
1.75 




712. 



712. Bubber Blades, Black Walnut Head, sliifting. 

15 20 25 30 35 inches long. 

$1.50 1.75 2.00 2.50 2.75 

713. Steel Blades, Nickel Plated, Japanned Iron Heads. 

18 24 30 35 inches long. 

$3.25 4.50 5 50 6.50 

714. Steel Blade?, Nickel Plated, Japanned Iron Heads, shifting head. 

18 24 30 35 inches long. 

$4.75 6.00 7.00 8.00 

715. Bronze Heads, Steel Blade, with Protractor Head, graduated to half 

degrees, blade 36 inches long, . < 



$16.00 




716. 



716. Brass Swivel for T Square, with nut and washer, 

717. Same as 716, but of German silver, 



.60 
.85 
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GENTROLINEAD. 




733. 



No. 



733. Centrolinead, of wood, for perspective drawing, arms 24 inches, . 
733}. Do. do. do. do. do. 36 do. . 



Prick. 

^5.00 

6.60 



PANTOGRAPHS. 




734. 



734. Pantograph of hardwood arms, 

735. Do. pearwood, arms 22 inches long, 



8.00 

&60 




736. Pantograph of black wood, witli Brass Joints and Mountings, Iron and ^ 

Lead Weights and complete Fittings, of good comstruction, for fine 

work, arms 20 inches long, in case, each, 18.0( 

737« Pantrograph of ebony, in box, arms 24 inches long, . . . . 25.0( 

738. Do. brass, do. 24 do. ... 60.0(. 

739. Do. do. do. 30 do. ... 70.00 



< 



vl 
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PAKALLEL BDLEB& 



7&0. Parallel Balers, ebon^, bnus mounted, 6 incbet long, ench, 

751. Do. do. do. 9 do. do. 

752. Ito. do. do. 12 do. do. 
763. Do. do. do. 16 do. do. 
7M. Do. do. do. 18 do. do. 
766. Do. do. do. 24 do. do. 
766. Do, Getmsn ulrer mounted, 12 incbee long, each. 



EOmNG PAEALLEL EDLEffiS. 



a rollers, 12 inches long, 



n rollers, 9 inches long, 



10.00 
12.00 
16.00 
6.60 
S.0O 
10.00 
12.00 
3.35 
4.00 
5.00 




768. Parallel-Ruler, ebony, iTor^irraduBlcd ed)ceB,an rollers, 12 inches long. 



\ 
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DRAWING PAPEBS IN SHEETS. 



No, Pbicbl 

800. iraillUini HOT AVI) (X>IJ>.PBB88ED DBA VIK PAFEIU3, 8£I£(Tr£D^ 

- Whstm&n's Papers^ hot-presded) have smooth sorfaoes; cold-pressed 
have fine grain surfaces. In ordering, customers will please state which 
surface they desire. 

We import and sell only the best quality of Whatman's hand-made 
papers. 



Demy, 

Medium, 

Boyal, 

Super-royal, 

Imperial, 

Atlas, 



20x15 inches, per quire, 
22x17 do. do. 



24x19 do. 

27x19 do. 

30x21 do. 

33x26 do. 



Double Elephant, 40x26 do. 
Antiquarian, 52x31 do. 



do. 
do. 
do. 
do. 
do. 
do. 



$1.00, 
1.50, 
1.85, 
2.40, 
3.50, 
4.50, 
5.50, 

30.00, 



per sheet, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



$0.06 
.08 
.10 
.12 
.20 
•25 
.30 
1.50 



800 B. 



WHATHAF8 DBAWII0 PAPEl. EXTU WSiaHT. 



Imperial, 

Double Elephant, . 



per quire, $9.00, 
do. 14.00, 



per sheet, 
do. 



.45 

.75 



801. 



lULGEZra P^ P£B& SUITABLB FOB PSBOIL DBAWXVGB. 



Dwnjf 20x15 inches, 

Medium, 

Royal, 

Super-royal, 

Imperial, 

Double Elephant, 



per quire, $0.60, 
do. .75, 

do. 1.00, 

do. 1.25, 

do. 1.50, 

do. 2.50, 



per sheet, 
do. 
do. 
do. 
do. 
da 



.04 
.05 
.06 
.08 
.10 
.20 



DRAWING PAPERS IN CONTINUODS ROLLS. 



Our line of white roll Drawing Papers has been carefully selected and manaiac- 
tured. Being made from linen stock, the quality is unsurpassed, and we believe that 
it will fully meet the wants of all engineering or architectural draughtsmen. Sam- 
ples of any of the papers will be sent on application. The following brief descrip- 
tion may aid our customers in selecting a paper suited to their wants : 

The CSosstantia Paper is of good quality, medium in weight, with a slight grain 
and tint. 

The I X L-brand has a smooth surface on one side. The reverse is slightly 
roughened. The smooth side is especially suitable for drawings intended to be pho- 
tographed. The rough for fine office drawings. 

The Acme, for general drafting, is unsurpassed. The color is white. The grain 
similar to the well-known Egg Shell, but much more regular and uniform. It is 
extremely strong, and stands handling and erasing perfectly. 

The Ijgg Shell Paper, having a rough, grainy surface, works up nicely in water 
colors. 

The Leonine is an extra stouty tinted paper, suitable for shop drawings requiring 
rough handling. 
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No. 
802. 



Oonstantia, 
IXL, 

rto. 

Acme, 
Do. 
Do. 
Effli Shell, 

Do. 

Do. 

Do. 

Do. 

Do. 
Leonine, 



803. 



75 



Price. 





( 


3oiTiHnoiT8 imAwnra papebs- 


-WHITB. 










In bolls op 30 TO 40 pounds. 














PerroU 










PerJb. 


o/lOycarda, 


Perud. 


36 in wide. 


thin, 


$0.45 


$2.25 


$0.25 


42 


do. 


medium, . . . , , 


.45 


3.00 


.35 


58 


do. 


thick, 


.45 


5.00 


.60 


42 


do. 


medium, 


.45 


3.00 


.3) 


58 


do. 


do. ..... 


.45 


4.00 


.45 


58 


do. 


thick, 


.45 


5.00 


.60 


42 


do. 


medium weight and surface, 


.45 


3.00 


.35 


42 


do. 


medium weight, rough surface, 


.45 


3.00 


.35 


58 


do. 


thin, ...... 


.45 


3.75 


,40 


58 


do. 


medium weight, medium surface, .45 


4.00 


.45 


58 


do. 


medium weight, smooth surface 


), .45 


4.00 


.45 


58 


do. 


heavy weight, rough surface, . 


.45 


4.50 


.50 


62 


do. 




.45 


4.50 


.50 



The pound price applies only to full, unbroken rolls. 
MUSLnr BACKED OONTIHUDna BOLL DBAWDTQ PAPEB. 



Constantia, 36 in. wide. 
Acme, 36 do. 

J X L, 42 do. 
Acme, 42 do. 

EggSheU, 42 do. 
IXL, 54. do. 
Acme, • 54 do. 

Do. 54 do. 

E^ Shell, 54 do. 
IXL, 58 do. 
Acme, 58 do. 

Do. 58 do. 

E^ Shell, 58 do. 

Do. 58 do. 

Leonine, 62 do. 

English Manilla Paper, 



In bolls OP 10 tabds. 

medium weight, 
medium, .... 
i>ough or smooth sar&ce, . 
medium, .... 
do. .... 

rough or smooth surfince, thick, 
medium weight, 
heavy, 

thin or medium weight, 
thick, rough, or smooth surface, 
medium, . 
heavy, 

thin or medium, 
thick, 



54 inches, 



Per roll. 

$850 

8.50 

9.00 

9.00 

9.00 

12.60 

12.00 

12.60 

12.00 

13.60 

12.50 

13.60 

12.60 

13.60 

13.50 

12.00 



Peryd^ 
$0.90 
.90 
1.10 
1.10 
1.10 
1.36 
1.3 ■> 
1.40 
1.25 
1.60 
1.40 
1.60 
1.40 
1.60 
1.60 
1.35 



803i WEATMAF8 DBAWIVG FA?£B, KOITBTED. 

Whatman's Double Elephant, per sheet, .75 

Do. Antiquarian, do. . . . . . . . 1.75 

Mounting large sheds for maps a spedaUy. 

804. ooNmnrons DBAWura papbb, butf tint, fob woBxnra bbawihqs. 

Best English make, in bolls of 60 to 80 pounds. 
40 inches wide, medium thickness, per pounds t0.50, . p^ yard, .25 

54 do. do. do. ♦50, . do. .35 

Best Amebican make, in bolls of 70 to 100 founds. 

36 inches wide, thick, per pound, $0.15^ . . . per yard, .10 

42 do. do. do. .15, ... do. .12 

48 do. do. do. .15, . . . do. .15 

64 do. do. do. .15, . . . do. .18 

FuU rolls only of conHmums paper sold by the pound at above raiUs. 

804 A. GKE7 BBiWnra PAPEB FOB DETAILS, YBBT SOTEBIOB. 

57 inches wide, per pound, ' $0.46 . . . per yard, > .35 
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No. Pbicb. 

804^. Architects' Manilla Sketching Paper. 31x50, per quire, |7.50 ; per sheet, |0.40 
This paper is an entirely new article, needs no stretching, will not 
buckle, and is especially recommenaed. 

BOLL DBAWIHa PAPEB8 POB BEHSHIZIHa. 

42 inches wide, per roll of 55 vards, 8.50 

60 do. do. do". 12.00 

Steinbach's, 53 inches wide, verv superior, light, per yard, .... .35 

Do. do. do. heavy, da ... . .50 



805. 



TBAonra ob vellum oloth. 



In Bolls of 24 yards, both sides glazed, or face glazed and back dull, suitable for 

pencil marks. 
Imperial, 18 inches wide, per roll, $5.00 

6.90 
7.60 
10.50 
4.10 
7.40 
8.00 
11.00 



Do. 30 


do. 


do. 


Do. 36 


do. 


do. 


Do. 42 


do. 


do. 


Bagar's Patent, 18 


do. 


do. 


Do. 30 


do. 


do. 


Do. 36 


do. 


do. 


Do. 42 


do. 


do. 



per yai-d. 


.26 


do. 


.40 


do. 


.45 


do. 


.60 


do. 


.26 


do. 


.40 


do. 


.46 


do. 


.60 



TRACING PAPERS IN SHEETS. 



806. French, in Sheets. Boyal, 19x25 inches. 



807. 
808. 
811. 
812. 
813. 



Do. 
Do. 
Do. 
Do. 
Do. 



do. Super-royal, 21x26 inches, 

do. Double Elephant, 28x40 inches. 

Vegetable Boyal, 19x25 inches, per quire, $2.20 



o. Super-royal, 21x26 inches, do. 
do. Double Elephant, 28x40 do. do. 

815. English, in Sheets, 20x30 inches. do. 
816}. Do. do. 40x30 do. do. 

816. Do. finest quality, in sheets, 20x30 in., do. 
816}. Do. do. * do. 40x30 do. do. 



• • 


. per quire. 


1.00 


• • 


. do. 


1.50 


M, . 


. do. 


2.60 


$2.20; 


. per sheet. 


.12 


3.50; 


. do. 


.40 


10.00; 


. do. 


.50 


1.50; 


. do. 


.10 


3.00; 


. do. 


.16 


2.50; 


. do. 


.16 


6.00; 


. do. 


.26 



TRACING PAPERS m ROLLS. 

816f A. English, in rolls of 20 yards, 40 inches wide, per roll, . . . 4.00 

B. French, common, in rolls of 11 yards, 43 inches wide, per roll, . 1.60 

G. Do. do. do. 22 do. 43 do. do. . . 2.60 

D. Do. vegetable, do. 22 do. 54 do. do. . 5.00 

E. Parchment very tough and transparent, and does not discolor from 

age, in rolls of 33 yards, 38 inches wide, per roll, .... 8.00 

F. German, not prepared, in rolls of 33 yards, 54 inches wide, per roll, . 5.00 

G. German, thin, tough, and transparent, in rolls, 43 do. 22 yards 

long, per roll, 4.50 

H. Same as G, but extra stout and heavy, 5.00 

REYNOLD'S BRISTOL BOARD. 



12Jxl6} inches Cap, 
14jxl8} do. Demv, . 
16}x20| do. Medium, 
18 x22} do. Boyal, . 





2 Sheets. 


8 Sheets. 


4 Sheets. 


per doawn. 


$0.70 


$1.10 


$1.40 


do. 


110 


1.50 


1.80 


do. 


1.40 


1.80 


2.60 


do. 


2.00 


2.76 


3.60 
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Bond-paper, for tracings, very tough. 



16x21 


16x24 


19x24 


19x30 inches. 


per 100 sheets, |3.26 


a76 


4.00 


5.00 


English Parchment. 








16x20 18x20 


18x22 


18x24 


20x24 inches. 


per dozen, |5.26 6.00 


7.00 


7.25 


7.50 


(xelatine or Glass-paper, 


13x19 


17x21 inches. 




per dozen, 


$3.50 


4.00 





Transfer Paper, blue, red, and black, 18j^x23 inches, Boval, per dozen, $2.50 

White Mounting Board, 22x28 inches, according to thickness, per sheet, .15 to .25 

PROFILE PAPERS. 

IHfUed in red or green. 

After a long series of experiments, we are now prepared to furnish in sheets, and 
in continuous rolls, a perfect article of Profile Paper. Our plates, A and B, are so 
well known amongst engineers, and have met with such universal approval, that a 
detailed description of tlie rulings seems unnecessary. 

We have recently added another plate with metric divisions, which, we trust, will 
meet the wants of the engineering profession desiring to use this scale. 
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PbopiiiB Papeb, Platb A. 

No. Pbicjc. 

820. In Sheets, Bulings 42 inches long by 15 inches wide ; Horizontal Divi- 
sions, four to the inch ; Vertical Divisions, twenty to the inch, and 
having every tenth horizontal division line and every fiftieth vertical 
division line heavier than the others. Price, per quire, $8.50 ; per 
sheet, $0.40 

1. In Sheets, 42x6 J inches, per quire, $6.50; per sheet, ... .30 

2. In Continuous Rolls, Bulings 20 inches wiue, per yard, ... .30 

3. Muslin Backed, Bulings 20 inches wide, in rolls of 20 yards, per yard, .75 

4. Printed on Tracing Cloth, Bulings 42x15 inches, per sheet, . 1.00 
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No. PUOIt 

t'22. HorizonUl Divisioiis, four to the inch; Vertical DivisionB, thirty lo 
the inch, and having everj foarth hariiontal diriaion line and eveiy 
twenty-fifth Tertical divigion line lieavier than the others. 

1. Piate S.~-lii Sheets, Rulings 14 inchcB long bj 13 inches wid?, per 
quire, $8.50 ; per sheet, .40 

2. Plate B.— In Sheets, RuliQg942r6J inches, ^r quire, f6.50; per sheet, .30 

3. Plate B. — In Continuous Roll, Rulings 20 inches wide, per yard, . .30 
i. Plate B. — In Continuous Boll, Rulings 9 inches wide, per vsrd,  .2U 
a. Plate B.— Muslin Backed, Rulings 20 inches wide, in rolls of 20 

yards, per yard, .75 

6. Plate B.— Musliu B^ked, Rulings 9 inches wide, in rolls of 20 yards, 

per yard, .50 

7. Plate B.— Printed on Tracing Qoth, Ru1ings42zl5 indies, per sheet, iM 




pBOFiLE Paper, Pi^^ C 

824. Horiiontsl Divisions, five to the inch : Verdcal Divisions, twenty-five 
to the inch, nnd having every fifth horiiontal division line and 
every twenty -fifth vertical division line heavier than the others; in 
Bheets, Rulings 42 inches long by 15 inches wide, per quire, |S.50; 
per sheet, 



PROHLE PAPER, MEISIG 

Metric. — In Gontittuoas Boll, Billings 50 centimetres wide, in millimetres, 
with each fifth millimetre, each centimetre, and each decimetre pro- 
portionally heavier than the millimetres. Price, per yard, 

Metric. — Huslin Backed, Rulings 20 inches wide, in roils of 20 ysrds, per 
yard, 
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CROSS SECTEOM PAF^a 

Printed in rtd or grem. 
No. Puce. 

830. Topocnipliical Paper, I4xlT inoheo, ruled 400 feet to the inch, pec 

quire, I1.T5 ; per eheet, . . . . . . . . . $0.10 

&31. Troutwine's Cross Section and Diagram, 10 feet to inch, for embank- 
ments of 14 and 24 feet, roadway, ana for excavations of 18 and 28 
feet, rulings 19jxl2 inches, per qnire, IC.OO ; per iheet, ... .25 



JAHE9 W. QTTBEK A Ca, FHILAD£LPBtA. 



S35j. CroH Section Paper, Metric, rulings everj two millimetres, slie of 

sheet, 40x60 centimetres, per quire, {5.00; per sheet, 
835i. CrOM Section, Plate G, printed on Parchment Tracing Paper, in 

sheetB, 18x20 inches, per quire, fS.OO ; per sheet 

The following list of Cross Section Papers, being ruled, ore mnch 
cheaper than those printed from copper plates, and are sufficiently aocD- 
rate for sketching or designing purposes. 
Ruled Cross Section Paper, 4 spaces to inch, 20x28 inches, per qnire, 



Srqui. 
ICroi 



I Section Paper, 12 spaces (o iucli, 20x28 inches, per quire, 2.G0 

SEETCHINa OR DESIQNINa PADS. 

Sketching Pads, plain block, 6x7 inches, 25 leaves, rulings either i, 8, 

10, or 12 spaces to inch 1.23 

Sketching Pads, plain block, 10x14 inches, 25 Icnves, rulings either 4, 

8, 10, or 12 spaces to inch,  . . 2.50 

PERSPEOITVE DIAGRAM SHEEK. 

Tliese Diagram Sheeta have printed upon them faiutly tinted guide lines for llie 
iiHC of draugiitsmcn in making drawings. The Bulin^Wingin vertical, horizontal, 
and perspective lines, it enables a draughlamBn to sketch any oliiject in its correct 
position, proportion, ond in true perspective. 
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Na Pbicx. 

Plate No. 1. 

Showing in parallel perapecdve the interior of a 12-iTich sqnare, 12 
feet deep, the sides of Uie square divided into sixteenths of inches. 

Plats Na 2. 

Showing in ohlique perspective (45^) from a point of sight three 
feet distant, a IS-incli cube divided into eighths. 

Plate No. 3. 

Showing in oblique perspective (30® 60®) from a point of sight three 
feet distant, a 12-inch cube divided into eighths of inches, except the 
perpendicular lines on narrow face, which are divided into quarters of 
inches. 

No6. 1, 2, ANB 3, 

The Plates, as described above, are printed on sheets 14x17 inches, on 

paper, for pencil or ink, per dozen, $3.00; per copy, .... $0.50 
On Whatman's paper, for water colors, per dozen, $4.60 ; per copy, . .75 

Reduced Copy op Plate No. 2. 

Reduced to one-third each way, 4, each, ' . -15 

HOWSOirS ISOMEIRIGAL SEETCHINa CHARTS. 

These Ruled Charts will l>e found to be very convenient in teaching 
Isometrical perspective, as well as an aid in iree-hund sketching, or 
drawing elevations or plans of machinery. 
Rulings 5x9^ inches, per tablet of 50 leaves, . . . . . 1.00 

WEAVERS' DESIGN PAPERa 

836. 1. Design Paper, Rulings 4x4 to block, block 1 inch square, per quire, 

$3.0<»;.. . . . per sheet, .15 

2. Design Paper, Rulings 5x5 to block, block i inch square, per quire, 
$3.00 ; . • per sheet, .15 

3. Design Paper, Rulings 6x6 to block, block | of an inch square, per 
quire, $3.00 ; per sheet, .15 

4. Design Paper, Rulings 5xo to block, block i of an inch square, per 
qnire,$3.00; per sheet, .15 

5. Design Paper, Rulings 6x8 to block, per quire, $3.00; . per sheet, .15 

6. Design Pajier, Rulings 8x8 to block) olook ^^ of an inch square, per 
quire, $3 00; . . per sheet, .15 

7. Design Paper, Rulings 8x8 to block, block ^* of an inch square, per 
quire, $3.00; per sheet, .16 

8. Design Paper, Rulings 8x8 to block, block 1 inch square, per quire, 
$3.00; per sheet, .1) 

9. Design Paper, Rulings 8x1 G to block, block ^ of an inch squai^, per 
quire, $3.00 ; per sheet, .15 

10. Design Paper, Rulings 10x10 to block, block 1 inch square, perquire, 
$3.00; per sheet, .15 

11. Design Paper, Rulings 12x12 to block, block ^^ of an inch square, 

per quire, $5.00; .per sheet, .25 

12. Design Paper, Rulings 12x12 to block, block 1 inch square, per quire, 
$5.00; .'per sheet, .26 

13. Design Paper, Rulings 8x10 to block, per quire, $5.00; . per sheet, .25 

14. Design Paper, Rulings 8x12 to block, per quire, $5.00; . per sheet. .25 

15. Design Paper, Rulings 15x15 to block, block 1 inch square, per quire, 
$3.00; per sheet, .25 

10. Design Paper, Rulings 8x9 to block, block -^^ of an inch square, per 

quire, $3.00; per sheet, .15 

839. Patent Office Blanks, per dozen, $1.00 ; per sheet, .10 



1 
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TOWNSHIP PLOTTING PAPER. 



No. 



839}. Township Plotting Paper, Balings 6x6 blocks, blocks 1 inch flqnare, 

per 100 sheets, 

Township Plotting Paper, Bulin^s 12x12 blocksy blocks 2 inches 
square, per 100 sheets, • • , 



Paics 

$2.00 

2.50 



LTONS^ TABLEa 

840. Lyons' Tables. A set of Tables for finding at a glance the true cnbical 
contents of Excavation and Embankments for nil Bases^ and for 
every variety of Ground and Side Slopes. By 3kL E. Lyuks, C. E. 



Sheet 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



No.l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



General Table for all Bases and all Slopes 
For Side Hill Cuts and Fills. 
Base 12 feet Slopes, 
do. 14 do. . 



do. 15 

do. 15 

do. 15 

do. 16 

do. 16 

do. 18 

do. 18 

do. 18 

do. 18 

do. 20 

do. 24 

do. 24 

do. 25 

do. 26 

do. 28 

do. 30 

do. 80 

do. 30 

do. 32 

do. 32 



do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



1 
h 



IJto 
lito 
" to 
to 
to 
to 
to 
to 
to 
1 to 
liio 

lito 

ito 

lito 
]}to 
IJto 
ito 
1 to 
Uto 

lito 
1 to 
lito 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



The Tables are printed in dear, bold type, on tinted paper, sheets 
25x16 inches. They may be used by candle-light without injuring 
the eyesight. Each sheet is complete in itself, and embraces all that 
is wanted in connection with the Base or Slope designated, whether 
on level or side-hill cross section. 



Per sheet, 25 cents ; bound in one volume. 



8.50 



A Sample book of all oar papers, from 800 to 835, sent on re- 
ceipt of 10 cents. 



840J. Table for reducing perches to feet, also decimal parts of a foot for 
e;ich inch and sixteenth of an inch, per sheet, .... 
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THE BLUE PROCESS OF COPYING TRACINGS. 



Special attention has recently* been directed to this easy process of copying trac- 
ings, and it s gr eat 4F«lii» leH^Enffieeers^ AvelHlects,~ftfl€l MeehaBieai Draughtsujen 
fully recognized. 

The instructipnsjn. using, are — _. . _. 

1. Provide a dat Board as large as the tracing wliichTs to be copied. 

2. Lay on this board two or thk>ee thicknesses of common blanket or its equivalent, 
to give a sliglriry'yTeTding'backing for tlie |mp^^ 

3. Lay on tiie blanket the prepared paper with the sensitive side uppermost. 

4. Lay on this paper the tracing, smoothing it out as perfectly as possible, so as to 
insare a perfect contact with the p per. 

5. L«T on the tracing a plate of clear glass, which should l)e heavy enough to press 
the tracmg close d^wn upon the (taper. Ordinary plnte glass of three-ejghtlis tliick- 
iiess is quite sufficient. 

- 6. Expose the whole to a dear sunlight by puphing it out on a shelf from a win- 
dow, or in anv other convenient way,; from four to six minutes [in winter, six to ten 
minutes]. If a clear sky only can -be had, the exiiosure must be continued from 
twenty to thirty minutes, and under a cloudy sky from sixty to ninety minutes 
may be needed, the shade depending on the titne. 

7. Bemove the prepared paper and wash it freely for one or two minutes in clear 
waier,4Mid llMiguit•by'OBe<eorAe^4odry• 



QUEEN & CO.'S PREPARED SENSITIVE PAPERS 

Are packed to keep from li^it, one trozen sl>eet:« ht- each package, and are always 

ready for immediate use. 



Pbicb. 

Demy, 16x21, per dozen, |0.86 

Medium, 18x23j do. . ... . . . . . 1.25 

Royal, 19x24, do l.)0 

8upenoyaU 20x28, do.* l.tJS 

Double Mediupi, 23x36, do ^ 2.26 

Imperial, 23x31, do. •••........ 2,00 

Double Elephant, 27x40, do 3.50 

Antiquarian, 31x53. do. , 6.50 

SensitisEed Solar Printing Paper, ^ inches wide, in continuous rolls of 10, 

20, or 50 yards, per yard, .40 

ThotCi^sotUtion, pet bottle, 4.40 
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ENGINEERS' 

Th« Solid LiMt an Ruled in Blad;, 
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841. Level Book, 7 x4 inches, made of superior drawing paper, per doses, 

841 i. Do. do. 7 x4 do. same as 841, but interleaved with olotting paper, per 

842. Do. do. 6|x4 do. extra smooth paper, per dozen, . . . ; . . 
842 J. Profile Level Books, 7x4 inches. Level Ruling on one page, Profile BoHngott 
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843. Transit Books, 7x4 inches, made of superior drawing paper, per dozen, . 
S43}. Do. do. same as 84S, but interleaved with blottmg paper, per dozen, • 

844. Do. do. 6^x4 inclies. extra smooth paper, per dozen, . . .  
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845. Becord Books, 7}z5 inches, made of superior paper, per dozen, 
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FIELD BOOKS. 

Uit Broken Lines in Red. . . 
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$6.00 
6.50 
4.50 



dozen, 



tie other, made of superior drawing paper, per dozen, . . . . . 7.50 
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6.00 

6.50 
4.50 
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ENGINEERS' 



jupugnjiuicai l 



ir paper, per dcien, . 



S46. Crow-seetion Book, ex7-ind)ce, both pagCB ral«d alike,In flTedlvlslofii tolsA 
S46 A. Do. do. Si7 do. do. do. in four do. i' 

g46 B. Do. do. 8x7 do. do. do. in tea 4o. i 

846 C. Do. do. same ruling at B, but 714 inche*. per dozen, . . 

846 D. Do. do. SiT inches, metric, bnth pHgearnled alike, in aqiuresof in 

S46 D. Memorandun) Booka, ix^i inciiea, witli Tnint line« onlv, per dozen, 
'i46 B. Time Books, Weeklj or Monthly >'otes, 4i6i iucliea, 'per dozen, . 
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lELD BOOKS. 



MuR Lines in Ked. 
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. $12.00 
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l^iMi^ . ^ 12.00 

K ......••••••• 12.00 

C 12.00 

V 7.60 

ineten, per dozen* 12.00 

. . . . , 6.00 

i. , ' . ' . 4.50 
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BOUND PBOHLE BOOKS. 

These books are for field or office purposes, being printed on both sides, of a tough, 
thick paper, and bound in flexible covers convenient for the pocket Each page will 
contain a profile of three thousand feet in length, so tliat each folio will contain nn 
average section of a road as usually laid out for constnio<lon. Bailroad and other 
engineers will find them very useful. Size of book, 9} by 5} inches.. The rulings 
correspond to our large prome plates A and B. 



No. 




847. Plate A, 25 leaves. 


Do. 50 


do. 


Do. 100 


do. 


Do. 60 


do. 


Do. 100 


do. 


848. Plate B, 25 


do. 


Do. 50 


do. 


Do. 100 


do. 


Do. 50 


do. 


Do. 100 


do. 



Pricc 

imitation Turkey morocco, with elastic band, . . $3.50 

do. do. do. . • 5.00 

do. do. do. . • 8.00 

Turkey morocco, turned edges, with elastic band, . 6.00 

do. do. do . 9.00 

imitation Turkey morocco, with elastic band, . • 3.50 

do. do. do. • . 5.00 

do. do. do. . • 8.00 

Turkey morocco, turned edges, with elastic band, . COO 

do. do. do. . 9.00 



coNTDnrons profile books. 

These are an improvement over No. 848, as described above, as they admit of the 
use of a continuous sheet for profile use. They are printed upon fine sheets of paper, 
and mounted upon a continuous piece of mushn ana bound in book form. 



848}. Plate A, 8x5} inches. 


profile 12 miles, bound 


in morocco, 


with band, , 


. $3.00 


Do. do. 


do. 25 do. 


do. 


do. 


do. 


6.00 


Do. do. 


do. 50 do. 


do. 


do. 


do. 


8.50 


Do. do. 


do. 100 do. 


do. 


do. 


do. 


. 14.00 


848i. Do. B,8x4i inches. 
Do. do. 


do. 12 do. 


do. 


do. 


do. 


3.00 


do. 25 do. 


do. 


do. 


do. 


6.00 


Do. do. 


do. 50 do. 


do. 


do. 


do. 


8.50 


Do. do. 


do. 100 do. 


do. 


do. 


do. 


14.00 



Profile Books, either plate, bound in seal skin, with turned edges, $1.50 additional 
to the above prices. Special lengths made to order and bound as may be desired. 



IKK SLABS AND SAUCERS. 




849. 

849. Patent Ink Slab, with cover, 11x4} inches, each, 

do. 2}x5f do. 



850. Do. do. 



.60 
.60 



tUIES T. QCBBM * CO., FHILAJ>KI^nA. 

WHiLIAMS' INK SAUCKB. 



Various forms and sizes of Cliiaii Neata nnd Slats have long been in use for ^iiiil- 
ing or miiiiiff India Ink and WttUr Colon, bnt none now in the market combine so 
maaj deairable qnalities as the Cup shown in above cut. It consists of s saucer 8^ 
inches in diameter, made of speciallj prepared milk-white glass, with cover ; both 
are made with great care to prevent chipping or breakage, which avoide the objec- 



la bavins covers now in use. All edges of the cover and ssucer which 
-e ground, thus making it air-tigbt, and by preventing evapomtion, preserves 
the ink ae long an njaj be desired, Tlie grinding surface is made either smooth oi 



roughened, and is sunk sufficiently far below the lip as to prevent the annoyance of 
the ink splashing on llie outside wliilst being mixed. In the centre !■ a deep well, 
adapted to receive and contain llie ground ink. 

In sliort, we feel confident that when once introduced amongst clraughlsmen it will 
meet with the large sale that its cheapness and excellence deserves. 

Price, either with smooth or roughened grinding surface, tmij 50 cents. 

FOECIXAIN SUJS. 

For Jndta Ini and Oohn. OoiUaiaiitg S haU» or nipt and 1 Aaitaig divitum. 




8Se. 859. 

i. Measuring 2| by 1} inches, eath, $0.15 

I. Do. M by 21 do. do. .26 

Do. 41 by 2| do. do. 35 

^ Do. 4} by 3 do, do. .40 



AHEs V. qubbk ft CO., vBtLiJttuemA'i- 
GABINEr NESTS. 

iVeefoin iSbuMri in naU, fitted on each olier. 



ibuBgSSuieenaDdkCovet', 2)ia&Hin£nneter, p^u 
0. 5 do. cIo. & do. do. do. 

o. 5 do. do. s{ do. do. do. 



WATER QLASSES. 



WINSOR ft NEWTON'S WATER COLORS. 
HARD OOLOBS IN 0AEE8 OB HOIST IH OHIVA FAV8. 




862. Whole cakes or pnn, 

Antwerp Bias, 

Histre, 

nine Black, 

*BritUh Ink, 

Brown Ochro, 

Brown Pink, 

*Bronee, 

] ill nit Sienna, 

Btirnt Umber, 

Cliioese Wliite, 

(7lirome Yellow, 

Colc^e Earth, 

Deep Chrom^ 

"Dragon's Blood, 

Emerald Green, 



2a cents each ; lialf cakes o 
«Flake While, 
CramboKe, 

Hookers Green, No. 1, 
Hooker's Green, No. 2, 

IndiS^'Bed. 
Italian Pink, 
I Tory Blnck, 
•King's Yellow, 
Lamp Blnck, 
Light Bed, 
Naples Yellow, 
Neutral Tint, 
New Bine, 
Olive Green, 
Orange Chroioe, 



pan, 15 « 






Payne's Gray^ 
Prussian Bine, 
Pmsaioi) Greai, 
Raw Senna, 
K iw Umber, 
B3d Chalk, 
*RedLead, 
•Bed Ochre, 
Roman Ochr«^ 
Sap Green, 
Terro Vorfe, 
Vandyke Brown, 
Venetian Red, 
Vermilion, 
Yellow Lak^ 
Yellow Ochre. 



JAMEB V. QTTXBH * CO., PHILADELFHU. 



S63. Whole cakes o\ 
*B1ack Lew], 
Brown Modcer, 
*ChiiloD*8 Brown, 
*CoDst«nt Whil^ 
Crinuon Lake, 

m. Whole cakes oi 
Cob«lt Bine, 
S95. Whole cakes oi 
Anreolin, 
Barat Carmm^ 
Uadmium Yellow, 
Cadmium Orange, 
Carmine^ 



pra, SS erata each. 
Reuben's Hadta-. 

Scarlet Lake, 
Bcarlet Vemulion, 



wis, 



pan, 45 centa each ; half caket o 
Imllan Yellow, 
Han Yellow, 
Neutnl OraninL 
PuiHe Lake, 
Sonmn Sepia, 

pan, 65 cent! each ; halfcakeeo 

I Orange Venntlion, 
pan, 90 cents eadi ; half cakes o 
French Blue» 
Oallatone. 

Green Oxide of Crominu 
Indian Purple, 
lotense Blue, 
Lemon Yellow, 
pan, $1.40 each ; half cakes or pan, 70 cents each. 
I Bmalt, 

I TJIuamarine Ash. 
Gold, in eakes, (2:60 ; in eopi^ 



arm Sepia, 
pan, 36 cents each. 
I Violet Carmine, 
pan, 4Q cents each. 

Fale Cadmium YeUow, 

Pink Madder, 
, Pure Scarlet, 

Bose Madder, 

Viridian. 



Qennine Ultramarine, i cakes, each (2.3S. Pure 
» cents ; in shells, 20 oents. 
Colors not made in pans are maiked *. 



wafWA & mnrroirs wates color boxes, compiaiA. 



607. 

So.  Paict 
867 — I. Polished Mahogany Box, with lock and key and drawer, 

paint-stose, water-glass, India-ink, brushes, and 12 colors, (12.00 

887—2. Do. do. do. do. do. 18 do. 18.00 

867-5. Do. do.  do. do. do. 24 do. 30.00 

Bi8— 1. Polished MahoganT Box, with sliding lid and 12 do. 5.00 

868—2. Do. do. do. do. 18 do. 7.60 
869—1. Empty Mahogany Color Boxee, for 12 colors, . 



do. 



.75 
1.00 



JAMES W. QUEEX A CO^ PHILADKLFHIA. 

wiNsoB & Nswroirs waxeb colors. 

LIQUIDS, IN OLASS BOTTLES. 



8-0-F. 
No. Prick 

870— A. Carmine, fli.46 

B. Indeltbia Brown lok .45 

C. Proiil's Browii, 43 

D. Gold Ink, .63 

E. Ertraut of Ox Gall .85 

F. Indisn Ink 35 

G. Chbeae Wiiile, .8$ 

H. Sepia .A5 

I. Silver Ink 



Ii. Do. ill cups, . 
M. Dn. in sliells, 

N. Silver Cukes, in ciipf, 
O. Do. in BUeltR, 



.20 
2.00 



QDEEN & CO.'S STANDARD TECHNICAL WATER COLORS. 

After ninn; experllnente, we have at last perfected a seriee of taeliiiical colon tliut 
we believe wiU meet a want long felt among drauglitsmen for a readji-mized 
standard color of line gi'iida, ouilable for all branches of meclianicat drawing. 

The advantages we claim for tliese colors are : 

1. All time usually spent it) mixing tbe colors to proper shade is taved, and uni> 
furmity in tint is invariably prodoced. 

2. The colors have been vary carefullv prepared, and are Btandanl, aiich being 
niiiversally used in all branches of meclianical drawing botli in Europe and (lie 
United Slates. 

3. Thej are made of the finest qnallty of water coIotb, and being put in moist form 
in pans, are always ready for use, and the liabilitj to cruinbte of the cake colors is 
avoided. 

The set described below contains the colors generally used by Architects, Macliin- 
isls, Civil and Mechanical Engineers. 



No. 

1. Copper, . 

2. Bra^, 

3. Steel, 

4. Wrooght-in 
C. Cast-iron, . 
C. Brick, 

7. Stone, 

8. Wood, . 
Set complete in 



No. 
9. Lamp Black, . $0.26 

10. Machinery Green, .40 

11. Vermilion, . .24 

12. Leather, . . .40 

13. Prussian Blue, . .26 

14. Carmine, . . 1.15 

15. Chinese While, .25 



JA1IE8 W. QVBEM * CO., PHILADELpatA. 

LSI or GOLOBS. 



1. Copper. 

t Braxs. 
3 Hteel. 
l Wioug^t-ii 
6, Cmt-ii-on. 



S. Brick. 

7. Stone. 

8. Wood. 

9. iJtmp Block. 

10. Uacliiiiei7 Green. 



11. Vermilion. 

12. Leuther. 

m. Prussian Blue. 

14. Uirniiiie. 

15. (Jhinese WLile. 



Nm. 1 to 8 to be diluted w may be reqairad fur tight and dark sbadowa o 
tliiiiery, Htone, brick, wood, etc; 
No. 9 may b1k> be used fur ink lines, tiie a 
So. 10 color used in painting macliinery, I 

Note. — All designed fractures or croM- sectional paris of steel, copper, wrought. 
iioQ, cast-iron, stone, brick, wood, etc., may be sliown by ft ligbter or darker lint 
thutliat in which it is colored, or' lo* ooniecutive parallel tine)i of same color. 
"Standard Colore." THEO. P. V. FAY, 

Chief Draiigbtsiniin to the P. & R. K. 

dCiStrS COLORED INKS. 



871. 872. 872J. 

Ko. • Psict 

in. Liquid Blue, per bottle, ?0-25 

Do. Green, per bottle, '^o  

Do. (irmiuf per bottle,   . ■^" 

These Inks are espeoiHily rMomnmided, being the only good liqnld blue and green 
rolors now in the market The blue, especially, is very superior, being very brilliant 
ud permaDCUt. 

DXPABTHENT OF SuBTEVa. BbBIBTBY BtrBKAO, 

City Hall, Broad and Mu'ket Streets, E. Entrance, 
April tSd, IS80. 
JiMM W, Queen & Co. : , . - 

Hehtiemem : The Inks supplied by your house to our office have given wrfect 
"lirfaction, and I cheerfully recommend them as being the only good colored Inks 
(it dranghting purposes I have ever been able to procure; tliej flow freely, and are 
W[y brilliant in color. Yours, very truly, 

JOHN H. DYE, Eegistrar. 



V* JAUfiS ,W. QDGKN A 00^ IQILAOELPBIA. 

mOGINS- AMBfUOAN DKAWSie INKS. 

So. Pbick 

872. No. 1. — General Draning lak, .wlikh is Hiit&ble for nil general draw- 

ini(, whetlier lines or tinU. or lor peu or brusli work. Tliis quelitv 

is ulmott identical with tlie finer kinds of India ink, but is niuclt 

preferable, in being already fluid and in being finer upd blacker. 

Per bottle, $056 

No. 2.— Waterproof Drawing Ink. Tbis ink h be«t for all woiking, 
architect ui-jl, map, or oilier drawing designed to stand muitilurc, 
rough handlinK, or washing over wjlli colors, iinra dravn wi/A lliit 
ink vrili TttiU waAmy immedioleig o}'ter dryiag. It it not reooni' 
mended for bruah uliBding, but for lining or soKd black work it 
sufwrb. It is the best ink for WhatmniVa or other hard papers, oa 
which it fiowB freely, giving fine solid black lines. Per bottle, . 3I& 

872}. Featherttone's Arcliitecluml Drawing Ink. This is an imported ink, 
nnd. is claimed to be egpecinllv enitablefor Photu'Lilliocrsuhv. 
^-~ bottle, . . . V . . . . . . . .60 

AtrcOMA'no INX CUF& 




878. Single bottle, in bo^s, with lid, 1.26 

Triple do, do. do, 1.75 

These Cufis are intended to hold Water Colon or India Ink in a liquid slate. The 
cnp being hemietieally sealed, there is nii evaporation. The ink is always reedy, 
nnd can be li»ed up entirely. After grindine or dissolTing a sufficient <|uantily to 
about half fill the cup, lli'e ink is placed in by removing the small tubes. Beplare 
tube, and by a slight pressure of the finger on the r)jbber top tiie color is forc«l up 
into the mouthpiece and the pen or brush filled. On removing the pressure, tJie 
contents retnm to the CTip, )t savesthe waste of color caused by drying or scaling, 
and the time consumed in mixing wlienerer ink is needed. 

EHFX; JAFAKNED TIN BOXES POB MOIST OOLOBS. 



874. Emptr Japanned Tin Boxes for ftlnist Colons in Pans. 

For 6 full or 12 half-imns, each, W^ 

For 12 do. 24 do. do. 1^ 

For 18 do. 32 do. do 2.M 

For 21 do. 48 do. do. 3.00 



JAIC£8.W. QDEfiST A Oa, PHILADJSLPHIA. 
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Camel's-Hair and Sable Brushes. 



1. 2. 3. 



5. 



6. 



7. 



a. 



877 (Pull Size). 

KO. ^ PUCB 

877. Camel's-hidr Pencils, fine quality, in quills^ 

No6. 1 and 2, each, • • • . |0.05 

Nob. 3 and 4, each, ... ..•••• .06 

Kos. 5 and 6, each, • • • .08 

Kos. 7 and 8^ each, • . .10 



9G 



JAM£S W. QUEEN & CO., PHILADELPHIA* \ 



t ' 



878 (Full Size). 



No. 

878. CamePs-luur Pencils/ fine quality, wood handles, metal tubes. 

Nos. 1 and 2, each, 

Kos. 3 and 4, each, . . . . . • • • < 
Nos. 5 and 6, each, 



Price. 

$0.10 
.12 
.15 



J 



JAMES %V. QL'EE:; tc CO., l^ILADSLFBIA. 



1 . 
If I 



878 {Fcxt Sibk). 

 No. Fbick. 

879. Double CMuel'i-hnir Wash Pencibi, fine quality, metal tubes, wood handles. 

Noi. 0, each, . , . . . J0.40  

Nos. 1, eB«Ji, 50 

Nob. 2, each, 60 

No3.3,etu)b .T6> 



JAKES W. QUEEN & CO., PHUADELFHU. 



(Pou. Size). 

Vo. Paid. 

879]. f^gte OsmcTs-halr Wadi PeBoila, same qnali^ and sizes aa No. 879. 

Noa. 0, eacb, $0.20 

Nob. 1, each 30 

Kae.3,««Hi .36 

, Nos. 3, each. .46 

880. Large X^mel's-hair I^mdlsand Swan Quill, fine quality. 

Noa. 1 aiid 2, eachj . .' ' . ' . , .26 

Nos. 3 and 4, each, .40 

No*, fi and e, «ach, .60 



ZAMBS W. QVSEN A 00., PHILADELPHIA. 
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U 






881 (Full $izE)J . [ ^\ . i 

Pricf 
881. Red Sable Hair Pencils, in Quills. 

Nos. 1 and 2, each, jq 25 

Nos. 3 and 4, each, *30 

Nos. 5 and 6, each, . » . . ^40 

Nos. 7 and 8, each ....,! .76 



lOQ 



JAKEB W^ QUBHN A CO., PBU^ABBLPHIA. . 



882. 



No. 



Price. 



882. Bed Sable Hair Pencils, with black wood handles. 

Nofl. 1 and 2, each, 

Nob. 3 and 4, each, 

Nob. 5 and 6, each, * 



882}. Large Bed Sable Hair Pencils in Swan Quills, fine qaalitj 
No. 0, . 
No.l, 



No. 2, . 
No. 3, . 
No. 4, . 

No. 0; f 



$0.25 
.40 
.70 



2.50 
2.25 
2.00 
1.50 
1.00 
.75 



ffftJIBV V. ^QBtrmsm & Oa., ^FHHADKLflfiA. 



m. 



883. 



Ko, 



Price. 



8S3. Brdwn Siaible Hair Pencils, with black wood handles, fine quality. 

Nas. 1 and 2, each, 

Nos. 3 and 4, each, 

Nos. 5 and 6, each, 



883}. Liirge Brown Sable Hair Pencils, in Swan Quills, fane quality. 

Nos. 0, each, 
Nos. 1, each, 



Nos. 2, each, 
Nos. 3, each, 
Nos. 4. each, 



$0.30 
.40 
.80 



3.00 
2.60 
2.00 
1,60 
1.00 



. JAHE8 W. HVEES & CO., PHILADBLPEEUb 



903. 90S. 

INDIA INK 

a Ink, aticks, four-aided black, gitt, 2 inches Inng, e&cb, . (0.10 

4 indies long, e 






do. round, lion's liead, gilt, 2} inches lone, etch, ' 



903. Do. do. ovai, 

904. Do. very superior, sticks, 3| by i by i inolies, do, . . . 1.60 
904J. Do. flame quality as 904. sticks 3} by i by | inches, each, . . .73 

905. Da. Winaor & Newton's best sti(^,square, 3} inches long, each, 2.00 
905— A. Pearl, very fine, per cake, 3.00 

B. Gilt, entra qnrility, per onke, tOO 

C. India Bliie(Ultramarine|, .75 

D. India Redcligb Brown (Bt. Sienna), .75 

E. India YelloHT (Clirome), 75 

P. India Red (Vermilion) .75 

G. India Lake {(-rimsnn) .LOO 

iWSi— A. Japanese India Ink, oblonR, 3}xi inch, pel- cake, . 1 00 

B. Do. do. extra large, fine quality, .... 3.00 

The Chinese Inks are most suitable for general dratightinc. The Japanese, only 

for those drawings in which the iok-linee are frequently wadied in applying water 

Wlors. 



JAHES W. Qt'EEN A CO., I'HJl.ADErJHIA. 

INDIA RUBBER. 



*■»■ Pbicb. 

906— A, A. W. Fabei'B, flnt qnilitj, HiJ incliee. eaeli, . . f O.Oo 

B. Do. do. IJil do. do 0« 

C. Do. do. IfxU do. do. 12 

D. Do. do. 2 xlj do. do 20 

£■ Do. do. 3 z2| do. ' do. 50 



907— A. Daridwirt Vrfrrt fioH^, oHoi^, I 



908. Standard Bingte Wedge, 




909— A. Standard Double Wedse, oblonR. If kI inches, each, 
910— A. Faber'gSlack, PureOum, 



JAHiB W, QUEEN A CO., PHILADGLFBIA. 



912. 912}. 

No. 
912— A. A. W. FnLwr's Combined Ink iind Pencil Eraser, 



912}. A. W. Faher'B Imiiroved Ink Eraser, small, 5 teiiis ; lai^ 
912i — A. Sponge Riiliber, for cleaning paper, pieces lilxj, do. 

B. Do. do. ^i^^lfzj, do. 

C. Do. do. 4x2x1, do. 



Email, each, 
lurge, do. 



LEAD PENCILS. 



913. A. W. Faber'B Heiagnnal gilt, Nos. 1, S, 3. 4. 5, per dozen, .76 

S14. Do. Pure Siberian Lead, Nob. BBBBBB, BBB, EB, B, HB, 
F,H, HH, HHH, HHHHHH, very superior, 15 cenis each, per 
dozen. I.2S 



914J. American Lead Pencils, Grade S, SM, Mj H, YH, for general drftw- 

615. A. W.-Faber'a small, round, for Divider Points, per dozen, . 

917. Red. Gr^en, Bine, and Yellow Pencils, do. ... 

918. J, W. Gnttknecht's Pencilg, Bed at one end, Blae at th& odier, per 



/JAMSB V.UfmEtl A CO-i FniLAI>KI«XU. 



919. Fiber's Artlats' PeDciU, bezuonol, gilt, each, 

919}. Do. do. 6 in a box. Nob. 1, 2, 4 or 5, per box, 



920i. 

920. Faber'*Arti»la'Pencilfi, with Siberian Leads, each, . . . . .36  
9201. I>o- do. Leads, 6 in a box. Nos. 4B lo 6H, per box, .... .66 

The Leads of Nos. 919i and 920i will fit the new peucil-lioMerH in Alteneder and 
Swiss setB, No. 2Si, elc Each box has only one grade of leads. 

920|— A. Fiber's Bound Pencils, 6 in a box, per box, ^ 

B. Do. ' do. 7 ill a box, do. .«6 

C Do. Hexagon, (r>ltt 5 in a box, do. -90 

D. Do. do. do. 7 in a box. do 1-20 

921 — A. Bed Chalk Pencils', for marking elakea, best quality, per d<iten, . 1.26 

B. Do. do. in cedar, per doieo, '° 

C. Do. Crayons, superior qnaiity, per doieu 60 

D^ Do. in lumii, per pound, .,....■■ -39 



CRiYONS. 



fl2a— A. Black ConW Crayons, squaw, blaek, Nos. 1, 2 or 8, per doaen, . .» 

B, Do. do. in wood, Nos. 1 or 2, do. . .flO 

C. Do. do. do. No. 3, do. . .90 

D, White, in wood, per dozen, . -W 

E. Faber's Wax Crayons, in cedar wood, assorted colors, in boxes ; 6, 

12, 18, 24, 36 colors, each, . . .76, «1.60, $2.00, $2iS0, $8.25 



' 923 — Ai Brass Crayon Holders, 4, 5 or 6 inch, each, 
B. German Silver do. 4, 6 or 6 do. do. 
924. Paper Stumps, assorted sizes, each, . 



S0f9niE(XEN'S ROUND WEMNe PEN. 

925. 8in(^e-pointed Fene, assorted, per gross, fl.IO; perdoien, 

A. Double-pointed Pens, assorted, per dozen, .   

B. Copy Book, without instrnctions, 

C Text Book for Bound Writing, giving full instmctions, . 

Sample assortment of Pens, 26 in a box, . .   
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No. 



926. Gillott's Mapping Fen, on cards, with holder, per gross, $6.00; per 
dozen, 

A. Gillott's Lithographic Crow-quill Pens, on cards, with holder, per 

^ross, 16.00 ; per dozen, 

B. Gillott's Litliographic Pens, per gross, $5.00 ; per dozen, 

C. Do. No. 170 Pen, per gross, $1.25; do. 



D. Do. No. 303 Lettering Pen, per gross, $1.50 

E. Do. No. 104 do. do. 1.25 

F. Esterbrook's Engraving Pens, per gross, 1.00 

G. Do. Falcon Pen, do. .75 
H. DcH Commercial Pen, do. .75 



per dozen, 
do. 
do. 
do. 
do. 



Pbicb. 



$0.75 



.iO 

.75 
.15 
.20 
.20 
.20 
.15 
.15 



MISGELLANEOUS STATIONERY. 



927. Bogers' Steel-blade Eraser, cocoa handles, each, . 

A. Do. do. do. with ivory handle, 

6. Do. ' do. do. with ebouy do. double-edged, combining 

knife and eraser, 

Best Foolscap Paper, 7f xl2J inches, per ream, $5.00 ; per quire, . 
Best Letter Paper, 8x10 inches, do. 4.50 ; do. 

Best Commercial Note, 5x8 inches, do. 2.75; do. ^ . 

Superior Post-office Paper, buff tint, do. 7.50 ; do. 

Best Flat Paper, smooth, suitable for sensitizing : 

Demy, 16x21 inclies> per ream, $9.50, per quire, 



Medium, 

Boyal 

Superroyal, 

Imperial, 

Elephant, 



18x23 do. 

19x24 do. 

20x28 do. 

23x31 do. 

23x38 do. 



do. 
do. 
do, 
do. 
do. 
do. 
do. 



15.00, 
17.00, 
24.00, 
30.00, 
32.00, 
60.00, 
125.00. 



do. 
do. 
do. 
do. 
do. 
do. 
do. 



1,000, 



Double Elephant, 27x40 do. 
Antiquarian, 31x53 do. 

Superior White Envelopes, letter size, per 1,000, 
Do. Buff do. do. do. 

Do. do. do. Legal, letter size, per 

Arnold's Writing Ink, per quart, . 

Do. Copying do. do. ... 

David's Carmine, in 2-ounce bottles, glass stopper 
Copying Book, letter size, each. 
Mucilage, per quart, $1.25 ; per cone (3 ounce), 
Bubber Biuids, \ inch wide, 2 inches long, per gross, $0.90 ; per dozen. 



per bottle. 



i do. 2} do. do. 1.15; do 

i do. 8 do. do. 1.35; do 

\ do. 8} do. do. 1.50; do 

i do. 2 do. do. 1.75; do, 

i do. 2} do. do. 2.00; do 

i do. 3 do. do. 2.25; do 

I do. 3} do. do. 2.50; do 

i do, assorted lengths, do. 2.00. 

^ do. 1^ inches long, for tickets, etc., per gross, 

All other sizes Bubber Bands famished at proportional rates. 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



.60 
.76 



Sand-paper Tablets, for pointing pencils, No. 1 Medium, No. 2 Bough, each, 
Files,mountedonblocks, No.l, No. 2, each. . , . • . • 
Arkansas Oil Stones, from 25 cents to $2.00 each. 

Do. do.* in cases, from $1.00 to $2.50 each. 



1.00 
.35 
.30 
.20 
.50 

.60 

.90 

1.00 

1.40 

1.65 

1.75 

4.00 

7.60 

4.00 

3 50 

7.00 

.75 

1.25 

.50 

2.50 

.25 

.12 

.16 

.20 

.2o 

.25 

.?.0 

.35 

.40 

.25 



.15 
.25 
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SOLID SKETCH BLOCKS. 

"Each Block consists of 32 leaves of best quality Whatman's Drawing Paper. 











PaicE. 


I61110 Boyal, 41x 6, 


unbound, $0.65 


♦bound, 


$1.25 


Svo do. 6x9, 


do. 


1.00 


do. 


1.85 


4to do. 9 xl2, 


do. 


1.75 


do. 


3.00 


Half do. 12 xl8, 


do. 


300 


do. 


4.50 


32ino Imperial, djx 5j, 


do. 


.65 


do. 


1.00 


I61110 do. 5Jx 7, 


do. 


.80 


do. 


1.50 


8vo do. 7 xl©, 


do. 


140 


do. 


2.50 


4to do. 10 xl4, 


do. 


2.50 


do. 


3.75 


Half do. 14 x20, 


do. 


4.25 


do. 


6.00 



*The bindinff has Cloth Sides and Leather Back, with a Portfolio and Loop for Pencil inside. 
The rortXolio will last for a number of blocks. 



INDnfffBIAL DRAWING COPIES 

for Mechanics and Students in Industrial Evening Schools. Prepared, under the 
superintendence of Prof. Walter Smith, by James E. Stone. 



24 large Folio Plates, as below, unmounted, per set, 
Do. do. do. mounted, do. 

ISOMETRIC PROJECTIONS. 

Plats 1. Angular Bodies, mounted on pasteboard. 
Do. 2. Curved Surfaces and Bodies, . • 



« 

c 



m 



6.00 
15.00 



J5 
.75 



CARPENTRY. 

Plate 1. Framing, 

Do. 2. Framing for Front and Side Elevation, 
Do. 3.- Framing, 
Do. 4. Details of Framing, 
* ,Do. 5. Details of Framing, 
Dp. 6. Details of Roof, . 
Do. 7. Details of a Door, 
Do. 8. Joints, . 



.76 
.75 
.75 
.75 
.75 
.75 
.76 
.75 



MACHINERY. 

Plate 1. Screws, Bolts, and Nuts, .75 

Do. 2. Theory of Screws and Tops of Bolt Heads, 75 

Do. 3. Stub find 75 

Do. 4. Pillow-block, 75 

Do. 5. Eccentric and Shaft and Eccentric Strap, .... .75 

Do. 6. Wrench, 76 

Do. 7. Vise, •75 

Do. 8. Faucet and Hand Punch, 75 

Do. 9. Spur Gear, . 75 

Do. 10. Approximate Method of Drawing Spur. Ctear, ... .75 

Do. 11. Bevel Gear, .75 

Do. 12, Plan of a Steam-engincj 75 

Do. 13. Elevation of Steam-engine, .75 

Do. 14. Details of Steam-engiift, 76 

Price per plate, unmounted| . . • •36 
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CHAPTER XI. 

Pocket Compasses, 



. 40£EH * CO^ pUiLAnEt.PHU,!,: 




. Poctet CoinpaBs, round wood case, no stop to needle ^.50 

IX>. brass, round, Ij inches in diameter, with cover, no 

elop to needle, .50 

a. Pocket Compaas, watch pattern, brasa, 1 inch diameter, do stop to 



£. Same aB above, but IJ inches in diameter, 

Is. Bo. do. but 1 do. do. and Mop to needle, 

'd. Do. do, but li do. do, do. do. 

:. Pocket CompaBi, mahogany cnse^ Ij inches square, with stop to needle, 



.(i5 



937 a. 
837i. 



Do. braas, round, with cover, 1} inches diameter, with 

stop to needle, l.Zt 

Pocket Compass, same as 937a, but with Egnte centre to needle, . 1.75 



943a. MSo. 

043a. Pocket Compass, of bnas, ronnd, 1) inches diameter, with stop and 

agate centre to needle, I 2>> 

0436. Pocket Compatis, same as M3o, but nickel-platej, .... l.bi> 
944<t. Do. watch pattern, brass, 2 inches diameter, with stop and 

anite centre to needle, 1.50 

0446. Pocket Compass, same as fl44a, but nickel-plated 1.7o 

94fia. Do, do. brAs, 1} inches diameter, with hinged 

coTOT, Mop and agate centre to needle, , 1.75 
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9466. Pocket Compus, same m 946a, but nickel-plaled, .... f2.00 

945& Do. do. bnt GeroiHD silver, .... 2.60 
946d. Bo, d6. bat 2 inchea diameter, whb nickel- 

platedcaat^ 2^ 



S46a. Pocket Compnsg, watch paltem, nickel-plated hunting cnse, bur needle, 

H inchee in diameter, raised riog, metal face 4.00 

9466. Pocket Compass, watch paltem, nicl<el-plated, but !} inches in 

diameter 4.60 

9i7a. Pocket Compau, nickel-plnted Iiunting cnse, raised ring, Btop to needle, 

foldine siglils, 2 inches in diameter 4.25 

9476. Pocket Compass, nickel-plnted hunting case, raised ring, slop to needle, 

folding sights, but 2} inches in diameter, . . ,  . 7.00 

947e. FocketCompass, nickel-plated hunting case, raised ring, stop to needle, 

folding Bights, with levels, 8.00 



3AHE8 IT. QUSEN * CO., FHHADELPHIA. lU 

94e&. Pocbet CompuB, same as 948(1, but 1} inches in diamebir, . . . 16.00 

948e. Do. do. but If do. do. . . _ . 7.00 

\)Kd. Do. nEckel-plated or gilt case, vith blnged cover, spring 

caUh and stop tu peedle in joint of cover, 3.T'> 

948«. Bar Needle, nickel-plated or gilt cnee, with hinged cover, spring catch 

ami stop to needle in joint of cover, 2 inches in diameter, - . 5.00 

949a. Pocket Compaa^ watch pattern, gilt, eteiu stop, in case, li inches di- 
ameter. Singer's patent pearl dial, S.Sti 

9496. Pocket Compass, watch pattern, silt, stem stop, in ca^e, 1} inches di- 

nmeter. Singer's pntetit pearl dial, GOO 

949c. Pocket Compnss, walcli pattern, f[ilt, stem stop, in case. If inches di- 

utneter, Singer's patent peart dial, G.5U 



CHAEM COMPASSES. 




9S0a. 950b. 950d 

950o, Gilt, round, J inch, 25 

950i. Do. 1 do. .  50 

950e. Gilt band, with glass on each side, } inch, 1 .-^0 

950d. Nickel-plated, gimbal mounted ; smalt, 92.00 ; medium, 12.25 ; large, 2.50 
950it. Oold, round case, engraved back, i inch in diameter, .... 3.50 
950/1 Gold, round case, engraved or stone back, J inch diameter, . . . 5.00 

95O3. Gold, anchor pattern, J inch diameter, 7.50 

950A. Gold, plain band, pebble cgmpass, f inch diameter, each, , . , 10-00 



BOAT COMPASSES. 

It Compass, floating card dial, double gimbil mounting, nickel-plal«d case with 

1J inch diameter, 4.25 

3 incliea diameter, 6.00 

4} inches diameter, • 14.00 ' 
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SUN-DIAL COMPASSES. 



952. S56. 

952. Pocket CompasB uid Sun-dml, wood box, with cover, .... (0.60 

953. Do. mahogany case, wilhUniTersalPun-dial, . . . 8.00 

954. Do. brasa, with le»ela and leTeling gcrewB, and Universal 
Sun-dial, 14.00 

9.'>5. Pocket Compass, bran, with liingetl cover and Sun-dial, 2 indies 

diameter, 4.00 

956. Pocket Compass, brnss, with hinged cov«r and Sun-dial, 2J inches 

diameter, C.60 

Sun-dials, for lawn nse, mode to order Tor any latitude. 





957. 

957. Prismatic Aiimuth Compass, of brass, 2} incbea diameter, . . 18.0n 

958. Do. do. do. 4 do. ... 22.00 

959. GeoloKical Compass, of bra«B, with pendulum for ascertaining the angle 

of dip in rocCs, each, 4.50 

960. Oeological Com pnss,. same as No. 959, but made of German lilver, , 6.50 



JiJUB W. tiVBW * CO^ PBILASHJHU. 




961. oei}. 

No, Pbice. 

Bftl. Miner** Compas]!, for tracing iroii<H«, 112.00 

961 i. Do. do. Norwegkn Needle, gtaas both udcs, with brata covers, 

3-inch needle, 12.00 

961 j. Same o-fBbnve, but with 4-inch needle, Id.OC 

Tills coBsiatB esKentially of k dipping' needle, abont 2} inchies long, which incUnes 
toward any niaaa nf in>n. and thus diacoven its position. 

Wlien naed for tracing ore, Iha ot^rver should hold the ring in his liand, and 
iieep the needle north and south, standing with hia face to the west. 

It held horiiontal, it bcttm^ of coarse, as ao ordinarjr pocket compass. 



JAM&S V. QUEEH A CO., PHtL^ADBLPHU. - 



CHAPTER XII. 

SUEVETOE'3 COMPASSES, TEANSITS, LEVELS, AlifD 
LEVEUNQ BODS. 



962, with Tripod. OeSJ. 

M2. SuTvejing Compasa, witli foldiag aighta, needle 3} inches Ioag[, noniiia 
on pide of compaas, box for adding and subtracting magnetic Taria- 
tiona, two straight levels, Jacob Staff mountings, .... (16.00 

nq2! Same as above, but with 4J-inch needle, 18.00 

HGS. aurveyiDg Compass, aame aa No. 962, but withont noniua, ne«dle 3) 

inches loTtg, • . . ' 13.60 
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*** Price. : 

964. Siirrej'iDX Compass, same as No. 962. without levels and nonius, needle 

3i inches long, $12.00 

MB. Sarre^ing Compass, tame as No 9ei but needle 2} inches long, . . 10.00 
■^ripod, witli cherry legs, for any of above corapasaes 7.00 

015) Vernier Pocket Compass. 4J-inch needle, witn clamp and tangent to 
spindle, and fitted witli Telescopic Siglil No. 1, with extras of level 
on telescope, vertical circle with vernier reading In five minutes, and 
itluup and tangent to axis of telescope, including tripod, . 55.00 

PLAIN GOUPASS. 



966. 

No. Pbick. 

966. Surveying Compass, 4-inGh needle, 12j-inch plate, two straight levelb 
Jacob Staff mountings, and eights graduated for taking angles of 
eleviition and depression, 126.00 

667. Surveying CompaEs, S-inch necdle,-15i-inch plate, two straight levels, 
outkeeper and Jacob S I afT mountings, and sights graduated (or taking 
angles of elevation and depression 30.00 

9flS. Surveying Compass, 6 inch needle, IBJ-inch plate, two straight levels, 
ostlfiseper and Jacob Staff mountings, and Bights graduated for taking 
angles of elevation and depreiision, ....... S&.OC. 



JAUBS W. qVBl^ A Oq., ttULAi^I^aU^ 



3lo. Price. 

M9. Snrrej'iiig Compass, 4-iDch oecdle, 12J~-inc1i plate, twg straight levels, 
outkaeper and nonius for adding or subtracting the magnetic varia- 
tions of the needle, and sights graduated for reading anglo* of ele- 
vation and depression, $30.00 

970. Surveying Compasa, same na No. 969, bnt with 6-inch needle and 15J- 

inch plate, 36.00 

V7l. Sarvejing Compass, same as No. 969, but has 6-inch needle and 15j< 

iach plate, 40.00 

THE KAILROAD COMPASS. 



Th« Railroad Compass has the Hun Plate, Levels, Sights, andKeedle of the orcHnarv 
SurvevinK Compass, but has also underneath the main plate a divided circle or linil> 
b/ irhich liorizontal angles to single minntescan b« read Independent! j of the needle. 
V73. Bulroad Compass, 5-inch needle and with one vernier to limb, and sights 

gradual to read angles of depntasion or elevations, . , , (60.00 



JAHES W. QUiXN A OO., PmLA.D£LPHU. lit 

U74. Bailroad Coinpus, 6}-iDch needle, with oncvwiiier (o limb, Knd Bighta 

graduated to read ansles of depresKOi nr cUvalioQ, .... $60.00 
>J7b. Sams as No. 92i, but wUb t«D venicn tat UU>) . . ' . , . 76.00 



976J. Bailroad Compass, 4}-inch Deedle, clamp and tangent mbvement to 

limb, Temler reading to single minutes, complete vith tripod, . . 45.00 

976. Tripod, with cherry legs, furmahed to any of the curnpasses from Nob. 

982 to 976, 7.00 

977, Tripod, with cherry 1^, with parallel plates and leveling Bcrews, and 

clamp and (nngeDt movement, furnished to aaj of the compasses 

from 962 to 976, 18.00 

All of the compasses are packed in handsome mahogany boxes. 



JAUES W. QUEl^H A OD., PHILAOELPOIA. 

VERNIER TRANSIT. 



979. 

 The Vernier Transit, or Transit Compass, has the same general pr™rti«8 as tlie 
Vernier Compass No. 969, but is furaislied with a telescope in place of the ordinary 
sighls. The Telescope is from ten to twelve inches long, and sufficiently poiterful lo 
see aad set a flag at a distance of two miles, in a clear day. 

978. Transit Compass, with needle 4 inches long, and light tripod, . . . (70.00 
079. Transit Compass, same as No 978, but with vertical circle 3) inches 

diameter and clamp and taneent tnovement to Teleecope, . 64 00 

980. Transit Compass, with needle 6 inches long and light tripod, . . 70.00 

981. Transit Compass, same as No. 980, but with vertical circle 3j inches 

diameter and clamp and tangent movement to Telescope, . . 84.00 
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No. Z.WCB. 

9S2. TraoMt ConipasB, wUli needle 6 inches ftnd light tiipod, . . . $T6.W 
983. Truuil CuLnpawi, same -.m Ho. 982, but with vertical cirde tuid ctasip 

and tiingeiit movement to Telencope 89.(KI 

Siehts witli folding joints on Telescope to either Transit Compaaa from 

978 to 983 ,. . . . 8.(KI 

BiglitAngleSlgbUoiiBtonilardBofeitberTrikiisitCoiiipassrromOTSto.SSS, &.M 

SURVE70BS' TRANSITS. 



. The Suirejor's Transit, «« above illnatrated, has a Telescope, from t«n to twelve 
inobcH long, constructed with, the finest lenses ; under (lie telescope a level is attached 
. for taking; such levels as mav occur in the practice of a survejor. On one end of the 
anis of the telescope a divided circle, 4J inthes diameter, is attached for reading to 
ininutes angles of elevation and depression. The rim of the compass boi ia divided 
111 i degrees, snd is provided with a nonina for adding and siilitracting the magnetio 
variation* nf the needle. Tlie limh on the divided circle niittiide the compass box, is 
provided with two verniers at right angles to tiie telescope and read to minutes. 
The tripod head ia arranged with shifting centre, for setting the instruments quiclclv 
ever a given point without the trouble of altering the position of the legs. The tripoi 
legi are made of verf strong mahogany. 
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Na Pldcfe. 

986. Suryeyor^s Transit^ with two Terniers to limb^ leTel under Telescope, 
yevtical drcle 4} inches di«meter, with clamp iumI tangent, screw to 
1 axis of Telescope, needle 4 inches long, . . . . . . $155.00 

986. Surveyor's Transit, same as No. 985, but without vertical circle to atis 

< ^ of Telescope, . 143.00 

'dfrr. Surveyor's Transit, same as No. 985, but without level under Telescope 
and without vertical c^tcje and olamp and tangent screw to axis 
of Telescope, 125.00 

988. Surveyor's Transit, same as No. 985, but with needle 5 or 5} inches 

long, . . 160.00 

989. Surveyor's Transit, same as No. 988, but without vertical circlo!to axis 

of Telescope, . . . . . . . . .. ; . 148.00 

990. Surveyor's Transit, same as No. 988, but without- either level, vertical 

circle or damp, and tangent screw to Telescope, .. » . . . 130.00 

991. Surveyor's Transit, with one vernier to limb, level under Telescope, 

vertical circle 4^ inches diameter, with clamp and tangent screw to 

axis of Telescope, needle 5 or 6}> inches long, 145.00 

992. Surveyor's Transit, same as No. 991, but without vettical circle, . . 133.00 

993. Surveyor's Transit, same as No. 991, but without either level, vertical 

or clamp, and tangent screw to Telescope^ . . . . . 115.00 

The Surveyor's DrannUjfrom No. 985 to 993^ weigh about 13 J&8. eodL 



\ 



ENGINEER'S TRANSIT. 



\ 



The description given on page 73 for the Surveyor's l!!nm8it will apply for the 
Engineer's Transit, excepting tluit the latter has the axis or centre running from the 
lower parallel plate of the tripod head to the centre plate of the instruments, thus 
securing greater accuracy for laying of angles. The upper part of the Transit does 
not separate from the tripod head, as in the Surveying Transit, but is permanently 
attached to the parallel plates and leveling screws, and when put in its box is 
unscrewed from the tripod at the lower parallel plate. See cut on first page of 
cover. 

994. Engineer's Transit, with two verniers to limb, level under Telescope, 

vertical circle 4.} inches diamvter, with clamp and tangent screw to 

axis of Telescope, 4-ihch needle, $175.00 

995. Engineer's Transit, same as No. 994, but without Tertical to axis of 

Telescope, . . . . . . . ' . . . . 163.00 

996. Engineer's Transit, same as l^o. 994^ but without either level, vertical 

cirde or clamp and tangent screw to Telescope, .... 145.00 

997. Engineer's Transit, with two verniers to limb, level under Telescope, 

Tertical circle axid damp and tangent screw to Telescope, nevdle 4$ 

or 5 inches )ong, . . . • « . . . « • 180.00 

998. Engineer's Transit, same as No. 997, but without -Vertical cirble to 

axis of Tdescope, 16^.00 

1)99. Enarineer's Transit, same as No. 997, but without either level under 

Telescope, vertical circle or clamp, and tangent screw to Telescope, 150.00 

All the Traimt Instruments from No, 978 to 999, tnctwire, are /umiMhid with htrndeomt 

yuilvofjavj hoxcii, . . 
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UGHT MININO OR KODNTAIN 'AUNSITS. 



Thia ia an extra light Ensinoer'i Tfansit, for mine or mountain use, introduced by 
IIS to meet a demand for a uglrt transit of the best quality. It has met witb a very 
large sale and been univeisallj apprnred. We confidently recommend it to nil onr 
fri^ids as a transit of the 6r^ clajs, capable of any work, and spedally adapted for 
mining or rough country use, where great portability ii required. 

So. 1. Light Mountain Trmsit, with 4-inch needle, TOrnitt* for getting off the 
magnetic variation, two oppo^Ce Verniers to the limb reading to 
■ingle minutes ; 8-inch achromatic telescope of the finest quality, 
power 20 diameters, furnished with our patent extension tripod, 
Hhortening to half length for portability and low tunnel Bervice. 
The instrument is packed in alight mahogany case, and thia covered 
with a light aole-leathar case, amply furnished with straps for 
"packing. With plam telescope, ...... .$160.00 

Ko. 3. Same as above, bnt with level under telescope, vertical circle 4i inches 

diamete^ and clamps and tangent screw to axis of lelescupe, . . ]80.00 

Vfo. i. Light Mountain Transit, same in all ropecls as the aiwv^ bat with 
ute addjiion of oar patent aolar attachment ; vertical arc on rilver. 
level on telescope with ground bubble and scale, and clamp an4 
tangent to aiis «f telescope, complete, as shown in frontispiece, '. 245.00 
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SOLAR TRANSIT. 

No. P«|rn. 

1001. Biirt'B Solar Compasa. with Adjusting Socket nnd Leveling Tripod, . $21i>.(h) 

1002. Solar Traiinit, willi Tripod 236.00 

1003. Patent Sol iir ^tlnHiment forTrdnnilH. ..... 60.00 

lOOi. VerCinil Arc divided nn'Silver, with Vernier reading to SOMCOiHb, 

with movable Tangenl Screw, 18.00 
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PLANE TABLES. 



No. ^ ' rRlCK. 

1. Plane Table, board 24x30 inches, mounted on larg;« tripod, with JeveHii^ 

Docket aod damp, and with plumbing-bar, pluniinel, and clasps for 

paper, ; . , $45.00 

Combined uimpass and levels, with square btse, . . ... ' 15.00 

Alidude with compass BlghU, ' . . 15.00 

Total, f75.CO 

2. Plane Table, with board, etc., same ai No, 1, $46.00 

Combined compass and levels, 15.00 

Alidade, same as No. 1, supplied with telescopic sight, with stadia, verti- 
cal circle to 5 minutes, level, and clsmp and tangent, . . . 50.00 

Total, fno.oo 

8. Plane Table, with board, ete., aame aa No. 1, . .  . . . $45.00 

Combined compass and levels, 15.00 

Alidade with telescope 9 iaches lon^, power 20 diameters, with stadia, 
vertical circle to 5 minutes, lerel op telescope, and clamp and tan- 
gent, mounted on column as in engraving, TO.OO 

Total, , .¥180.00 

4. Plane Table, with board etc., same as No. 1, f45.0O 

Combined Compass and levels, 15.00 

Alidade with telescope 11 inches long, with stadia, 4i-inch vertical circle 

OD silver to 1 minute, level on telescope, and clamp and tangent, on 

column, power of telescope 24 diameters, 00.00 

Total, (150.00 

5. Set of three leveling screws for any of the above-named Plane Tables, extra, 10.00 
C. Clamp and tangent, for movement in azimuth, extra, . . . . 5 00 
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ENCBNEER'S LEVHi. 



No. Puum, 

1005. T Level or the most approved forto and conHtruction, with telescope 
either 16, 13, or 20 inchc» long. Id tliig instrument tlie telescope 
iamade to revolve readily-Biidlrulj in the Ygb^ringsof bell-metal, 
which, when desired, may be firmly clamped hj the clips, and held 
in an J position. Jt hiia ii racli-itiid-pinion movement to botli object 
and eye-glasses, an adjustment for teiiteriug the eye-piece and an- 
other for insuring the ncearate projection of the object-glou* in  
Btraight line. Both of these are completely concealed from obier- 
vution and dislurbBtice by a thin ring, which slides over tliem. The 
Va of this level are nade krge and htrnug, of the best bell-metal, 
and eacji have two nnis, hotli being adjustable with the ordinary 
steel-pin. The level-bar is made round, of well-hammered brass, 
and shaped so as to possess tlie greatest strength in the parla motit 
sabject to sudden ftrains. The tri pod-Jiead has theMiae plat«a and 
levelingacrewaasthatof the£ngiDeer'BTransil, .... lltO-M 
100S}, Same ^aelOOe^ but wiUitelMCt^ 82 ioehes long, .... 115.00 
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1009. 

No. Pbice, 

:009. The Arcbitect'fl Level, including tripod, plumb-bob, box, etc., . . *45.O0 
The inEtniment represented in the cut is intended to meet a want long felt by «var; 
intelligent nrcbitect, bnilder, millwriglit, and Hgricultaiist — of a simple, compact, and 
«ervicable level, piDcarable at a very nioderale cost. 




1009}. Ftrmer's or Drainage Level, vith Jacob Staff mountinga, . . . 15.00 

1009*. Do. do. do. do. pl^n tripod ao.'O 

10W)|. Do. do. do. do. tripod and leveling unm, , . 25.00 
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NEW QUK!E LEVELING TBIPOD HEAD. 



W. A L. E. ODBLET, TBOY, N. T. 

The following engTBTinga rep- 
reKnt a nev tripod faefid for En- 
gineera' and Survejon' inatru- 
mentB, grenlt; facilitating the 
leveling of ao iastrument, and 
making, as we believe, llie most 
efficient quick leveling arrange- 
ment 7et devised. 

D1EECTI0N8 FOR UHB. 

Screvr the iDstrument on the 
tripod u usual ; if not nearl; 
level, unscrew the leveling head 
» very little, a bare loosening of 
the screw is aufficienl. - The in- 
strument will then be free to 
move upon the spherical snr- 
focea A, B, C, in any direction 
required to bring the plates ap- 
proximatelj level, and will be 
held in this position b; the tri<^ 
tion of the same nirfecee. 
FiQ. 1. Now screw the head fast again, 

0.L Shows fto qnlok leveMngtrlpodhBid deHgned flrmly clamping the whole in- 
eve) or transit, and without ■hiiUng pitls. ' . -, 

strament to the tripod. The 
Gnal ^OBlment of the level is then com- 
pleted by the use of the leveling screws. 

Tlie friction of the spherical surfaces 
maybe increased or diminished at will, 
by turning the screws "D," which com- 
presses the spiral springs. 



PsiCES.— As shown in Fig. 1, when 
furnished with a new instrument, |6.O0. 
For same, adapted to any instrument 
already iu use, as in Fig. 2, (7.50. 
;* N. B.— When No. 2 ia ordet^d for anv 
instrument, the lower plate of the level- 
ing head, as shown in outline of some figure, or the brass head of the tripod, the 
legs being removed, may be sent to ul by mail or express, prepaid, with a remit- 
tance of, say $9, to pay tor attachment and return charges. 
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SJiGUDLLEB (UnCK-LEVEUNa TRIFOP HEAD. 



The above cuts represents one of the simplest and must convetuent fannB of 
a quick-] eveling head to be obtuned- It corwista of two wedge- 
shaped circular disks, wtiich being revolved until their greatest 
diameters are on opposite sides, tn jtes the instrument approiimatelj 
leve\, tha Jav.eling bejng completed bj the usual parallel plate 



), which clamp the instnimeiit firmly when carrying, eve 
undamped. It is iinpoasible for any instrument to which this head 
has been attstAad to fall over. The bead can be fitted to any imak« 
of traniit or level, CIO.CO 
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W TELESCOPIC SIGHT, 

CaABX.E XO AST COMFAMS. 
[PATEHT APFI.UII1 FOB.] 

Telescopic Siqht conButs of a tele- 
led with the uautd crosu wires, etc., iLod 
movable baud, which, as bIiuwd i[i the 
an be slipped over the sight of udv 
nped at an? point desired, and put iii 
J a method to limple sh to b« wiiliin 
■07 penon wlio has a screw-urivar. 
ror can then use the telescope either in 
ith the sights or entirely iudepeiideni 
Din^ long tines, takine fore and bnck 
ghting up and down hflls with perfect 
vilh an ease and accnraoy surprisinfc 
has run lines only by the ordinary 

Teiescopic Sight can be applied to any 
those ordering it need only to give tis 
1 thickness of the sight apon which it 
ed to receive the npparaClis. with full 
its adjustment and use. It can also 
vrhen not in nse, and replaced again 
ing its adjtiBtments. 
^inch Achromatic Telescope, 
sufficient power, . . . fI2.00 
Ho. 2. — Nine-inch Achroin» 
tic Telescope, lai^^r diam- 
eter of otjectglaas and 
higher power, . . . 17.00 
No. 3. — Same Telescope as 
No. 2, but fumiBhea with 

fiur measuring distances, . 20.00 



9771. FATENTEXTElfSIOH TRIPOD, 



Priea of Tripod cempleta, .  HSJIO 

Our new Patent Eitension Tripo* 
has all of its legs so made tliat tliey 
can be shortened or lengthened at 
will- It is thns perfectly fitted for 
use in hilly comiby, and is specially 
adapted for tree m mines where m 
short triwtd is needed. 
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EEPAIES TO EHGINEEBIIia KSTEnMEHTa 

We are prepnred to repair promptlj, reliablj, and cheaply any mBtrnineDt sent 
na, no matler by whom tliey nifty be manu&ctared, and while it in impossible, witli- 
out making n thorough examination, to give tite exact cost of needed repairs, a brier 
statement may aid our cuatomeni in determining; tlie relative cosL 

Wlieii sliippin^, pock tlie inatniment in it* cnte, and Ibis slioutd be incloaed in an 
outaide pacbEng-boz, the space being filled op with looee packing materinl. Inclose 
a note nientiontng the repairs desired, ench instrument being mnde to tit Its own 
spindle, this part with the parallel plates, or if it is a compass, the ball and socket 
mountiDgs miist be forwarded with the instruoieaL The tripod need not be sent. 




EXTRAS TO TBANSnS. 

patent Solar Attacliment, 960.00 

Variation Plate furnished witli new EngineeTB* Transit when ordered, . . 4,00 

Do. do. added to any Entpneers' Transit sent for repaiis, . . 15.00 

Plummet Lamp for mining engineering, hung in gimbals, .... 12.00 

Diagonal Prism for Eye-piece 8.00 

Bellector for Object-gliu at Transit Telescope, 4.00 



JiJEBB W. QUEEK A 00., PHIULP£LPHIA. 131 

Paigb. 
Vertical Circle, 3} inches diameter, divided on silver, vernier reading to five 

minutes, 18.00 

Vertical Circle, 4} inches diameter, divide4 on silver, reading to single 

minutes, 12.00 

Vertical Arc, 6 inches diameter, divided on silver, with vernier, movable by 

tang^t screw, reading to thirty seconds, 18.00 

Clamp and Tangent Movement to axis of telescope, . . . . , 6.00 

Gradient^, combined with clamp and tangent, 18.00 

Level on telescope, with ground bubble and scale, 12.00 

Back and Pinion Movement to eye-piece, 5.00 

Sights on telescope, with folding joints,' 8.00 

Sights on standards at right angles to telescope 8.00 

Detachable Telescope for vertical sighting, either Fig. 10 or 11, . . • 25.00 

Graduations of limb on solid silver, 10.00 

Do. do. to read to 20^^ or 30^^, 10.00 

Do. do. to read to lO''^, *. . . . . . . . 30.00 

Do. on 4}-inch vertical circle, to read to 20^' or 30'^, . . . 5.00 

Patent Extension Tripod 15.00 

Do. do. do. furnished instead of regular tripod, with any new 

instrument, extra, .5.00 

Plain Tripod fitted to any Transit to order, 10.00 

New Cross Wires, 3.00 

Adjustable Stadia Hairs for telescope^ 10.00 

Plated Beflector for graduations, 4.00 

Do. do. do. cross wires, 4.00 

Keedle and Centre-pin, . 3.50 

Ground-glass Level for telescope, 2.50 

Do. do. do. plate, . • • .75 

Cap for object-glass, 75 

Shade do. • • .75 

Variation Plate added to repaired Engineer's Transit^ 15.00 

Do. do. do. new do. do 4.00 

Begraduating Horizontal Limb and Vernier, * 12.00 

Do. Vertical do. do. do. 6.50 

Bepolishing Transit, either bright or bronze finish, . « . 115.00 to 20.00 

Compass Sights, each, * 3.50 

Clamp Screw, for spindle or sights, each, .1.00 

Maliogany Tripod Legis, per set, * . . . 6.00 

Target for New York ana Philadelphia rod, 5.50 

Clamp for rod, 2.50 

Jacob Staff Mountings for compass, complete, 5.00 

Steel Shoe for stafi; 75 

New Centre Pin, 1.00 

Compass Glass, 50 

Chamois Skin, ....'.••••••• .50 

Bubber Cover for transit or levcii f t » t • • « • • LOO 
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1010. 1011. 1012. 1012a. 

lOli). Philadelphia Leveling Rod, made of eeasoned mahogtuj, $18.00 

1011. NewYortc do. do. do. do. vatin wood, 16.00 

1012. Boston do. do. do. seitBoned mahogaaj, IS.OO 
]0l2a. Archil«rt's Rod, reading to inches and lOthg, . . . 6.00 

10126. Metric Rod, 20.00 • 

lOlij. Stadift Eo<l, 12.00 1013 

lOISij. English Roil, telescope pattern, 26.00 

1013. Riingiiig Pules, 6 feet long, with steel-pointed ehoe, and divided off in 

feet, which are painted red and white, alternately, .  . , 2.50 

1014. Ringing Poles, 8 feet long, do. do. do. 2.75 

1015. Do. do. 10 do. do. do. do. S.00 
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JOISJ. Steel Ranging Poles, 7 feet long, very accurate, .... 16.26 

1016. Rod Level for Plumbing Rod or Pole 5.00 

1U16^. I'lumiuet Lamps, for minii^ use, with Compensaaiitg Ring, . . 13.00 

Pair in boi, with Strap, 28.00 

1016 j. Lump for Mining Engiaeere, of oopper, with Air Chamber, csd be 

used on hat, in hand, or on table, 3.00 

HAND LEVEI5. 




ABNEY LEVEIi AND CLDJ0METE31. 

lOlS}. Combines the " Locke Hand Level " with the Clinometer, giving 

angles of elevation and ulopex, in wood box, 15.04 

1018i. Reflectiog Hand Mirror, for larning right anglea, .... 7.50 




itli perpendicnlar sights, 



JAMES W. qUEEH A C 



PHILADELPHIA. 




1021}. 



1021J. ainomeler of Square Frame, with nre rnnning diagonallj acroas, 

in box, $12,00 

Tliis lust form gives these inslniinenls great firmness, and either of the four sides 
Can be used for ascertaining the slope, tiros enabling o- - '~ '-'" "■" =-"""-'■"" "* 
the under side of a plane. 



o take ihe indinalioii 



23. Pocket Levels, u 



d in brase, inches long. 



1 026. Ground Level Bulbs, 2 to 6 inches long, each from 

1027. Tlngronnd do. d 
i027J. Bound Pocket Level, ii 



mounted in brass, 2J inches in diameter, 2.00 



Very dellcale Ground Levels niounled to order. 



JAMES V. QUEEN f 
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CHAPTER XIII. 

POOSET SEXTANTS, ODOMETEBS, OHAIHS, TAPE 
HEABUBES, AND POCKET SI7I.ES. 



-1030. 

tC28. PedometeT, iininEtruiiietitformeatQringdi8tanc«siTa]kei],iTatch form 

and size, nickel -plated cnx«, $5.00 

1029. Pedometer, do. do. do. two disls, 7.6<i 

1030. Pocket Sextant with Telescope, Tcry DocnTste, 60-00 

1031. Odometer, for measuring dUtaDces traveled hj a. carriage, . . . 20.00 
lOSlJ, Surveyor's CroM8, for turning right nnglea, 3.00 

SDRV£TOB'S AND ENGINEER'S GEAINa 




1031. losii. 

1032. Surveyor's Chain, 2 poles, 60 links. No. 9, \ 

1033. Do. 2 do. 40 do. 8, 

1034. Do. 2 do. 50 do. 8, 

1035. Do. 2 do. 50 do. 7, 

1036. Do. 4 do- 100 do. 9, i 
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1041. Engineer's Cha: 

1042. D.1. 

1043. Du. 



1044. 



Do. 



, 50 feet, GO 
100 do. 100 
50 do. 60 

100 do. 100 



12, lie«t steel wire, braied 
links and ringB,  

12, best Bl£el wire, braced 
linku and rings, . 



do. 12, best ateel wire, brazed 

links and rings, . . 6.00 

do. 12, best steel wire, brawd 

links and rings, 11.50 



GRUMMAN'S SPANISH VARA AND FRENCH METRE CHADJa 

1045, 66 feet. No. 16 Tempered Steel Wire, 100 links, weigbt li lbs., with 
e, 60 links, weight } lbs., with 5 



9.00 



10 extra li 
11146. Sa feet, No. 15 Tempered Steel Wir 

extra links, 

1047 100 feet, No. 15 Tempered Steel Wire, 200 links, weight 2 lbs,, nitli 

l-i extra links, 11,60 

1043. 60 feel. No. 15 Tempered Steel Wire, 100 links, weiglit 1 



6.00 



10 






1049. 33 feet. No. I2 Wire, 5 talUes, witb 5 extra links, weight I« lbs., 
MoO m do. 12 dn. 10 do. 10 do. do. 3 do. 

10-11. 60 do. 12 do. 6 do. 6 do. do SJ do. 

IUi2. too do.' 12 do. 10 do. 10 do. do. 4i do. 

10-">3. Spring BiUance to use with either of tlie ahove-nnmed chains, . 
1054. 50 feel, No. 18 Tempered Steel Wire, 100 links, no rings, will) at- 
tachments of Hpring-balance, level, and thermumeter, Kr very ac- 

10-'>4j. 10 varas, 60 links. No. .8 Refined Iron Wirey each, .... 

1054i. 20 do. 100 do. No. 8 do. , do 

10-J4J. 10 do. 50 do. brazed links and ringf, No. 12 Steel Wire, lem- 

1054} 2U varas, 50 link's t>raied links and rings. No. 13 Steel Wire, lem- 

Metric Chains, 10 or 20 metres, same prices as those in varas. 
1065. Set of 10 Marking Ptns, very light, with leather case, 

1056. Braes Plummet, to use with light <^aiQ, 

1057. Lead do. do. 

lO.*!?^. Markinir Pins of No. 8 steel win', II in a set, per set, , 

1057|. D".- do. 7 iron do. 11 do. do, ... 



9 



6.00 



16.00 
2.50 

4.00 



1058. 

1058. Marking Pins, of No. 6 steel wire, 11 In a set, p< 

1059. Marking Pins, of tempered steel, 15 in. long, J 

1060. Pliimbob. ofbrass, ivlth xleel point and screw to 
10(il. Siimeao No. 1060, hnt nllxteel, . . . . 
1062. PhimUihmnl. i*r ynrd 



7.50 
2.S0 
2,60 
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lOeii- 1063. 1067. 

1061*. Patent A^iuBtable Plumb-bobd (Mnall), 8 <». 11.75 

1061|. Do. do. (large), 13 oi., M5 

No8 1061^ and 1061f are constructed witli a reel at (he upper end, upon whicli the 
line may be kept, and by dropping the bob wiili a slight jerk, while the ring in held 
in the liand, any lengtli of line may be reeled oif. A spring, which haa a bearing on 
the reel, will check- and hold the boh firmly at any point on the line. 
1063 haa a concealed reel, around which the string ia wound by turning the 
milled head on top. The Motion upon tiie reel within will hold the 
bob at any desired point of the line, 2.50 

' TAPE MEASURES. 

1065. Best Linen Tape Measure, in strong leather case, 50 feet long, each, . 1.50 

1066. Do. . do. . do. . do. do. 100 do. do. . 2,50 

CHESTERMAIPS METALUC TAPE MEASDRES. 

These tapes are made of linen thread interwoven with fine brass 
wire, not so liable to stretch as the tunal linen tape, and better cal- 
culated to withstand the effect of moisture. They are in aubstantial 
leather cases. 

1067. Metallic Tape Measure, 24 feet long, in lOtha or 12ths, each, 



1068. Do. 
Do. 
Do. 



do. 
do. 
do. 



do. 
40 do. 

60 do. 



do. 
do. 
do. 



1070. __. _.. 

lOVOJ. aime an lOTO, but in case with Floah Handle, 

1071. Metallic Tape Measure, 66 feet long. 



1074. Do. 
"" Do. 



do. 



30 do. 

100 do. 



do. 






do. do'. 



e with Flush Handle, 
1076|a. Metallic Tape Measure, 50 feet long, divided 

meters on one side, nnd lOiiis of a foot fin the other, each, 
I075J6. Saroeas 107^, but 100 feet in length, each, . 

Ciwtermon'g Mttallu: Tapes fvmahedviUhoul boxeeai Ihefotloimng prices 
fi.75; 6efcd;$2£5: 100fcft,^S.S5. 



2.10 
2.35 

2.50 



4.00 
4.50 
5.00 



8.76 
6.W. 
SOfeet,Meh, 
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CHESTERMAN'S STEEL TAPE MEASURES. 

Steel Tape MeaBures ; oil steel, to wind up in a box, same as lines meaanres, tbe 
most accurate, durable, antl portable measures. 

No. PWOK. 

1076. Steel Tape Uessure, 10 feet long, in lOths or I2tliB, in German silver 

case, eacli $3.26 

1077. Steel Tape Measure, 10 feet long, tape divided on one side to 12tH 

and on the other to centimeters and miliimelers, .... 3.50 

107S. Steel Tape Heaanre, 2j feet long, in lOttiB or ISClis, each, . . . 6.00 

1079. Do. do. 33 do. do. do. do. . . . 5.75 

1080. Do. do. 40 do. do. do, do.. . . . 6.76 

1081. Da. do. 50 ilo. do. do. do. . . . 7.00 

103li. Same as lOBl, but extra wide and lieavy 13.00 

lOSa Steel Tape Measure, 66 feet lung, in lOlba or 12thB, each, . . . O.UO 

1083. Do. do. 7o do. do. do. do. . . . 11.00 

1031. Do. do. 100 do. do. do. do. . . . 14.00 
1034}. Steel Standard Measures, from 100 lo 1000 feet, with gradoallonj at 

every 50 feet : 

Tape 100 feet, with Reel, Handle, and Stop, 10.60 

Each additional 100 feet, 5.60 

Large Bra9.s Handloa, to unahiji, each, 1.60 

Clamping Handle, each 1.80 

Small Br;iss damp, to faaten on tape, .76 

Everj extra graduation and figuring, each, .2i> 

The above tai)ej are made witliwit joints and of precise U.S.atand- 

ard; usually made about 300 feet ia length, witligradustionsiit every 

10 fee^ tbe lost 10 feet with gradualjoos at every fo<^ and the last 

fjot into lOths. 

1084|a. Steel Tape Measure, 50 feet long, divided into lOtbsof a foot on onn 

side, and millimeter* and meters on the reverse side, each, . . 8.60 
10ei|i. Steel Tape Measure, 100 feet long, divided in lOtha and meters, each, 16X)0 
lOSljc. Do. do. 20 meters long, <livided in inillimeteie aud 

mate's, eacli, . , 9.00 

1085. Steel T.i.pe Measure, 3 feet long, in German silver case, vith spring 

and stop, Lipe divided into lOths or ISIbs of a foot, . . . 1.60 

1086. Steel Tape Measure, 4 feet long, in German silver case, with spring 

and atop, tape divided into lOtbs or 12ths of a foot, . . . 2.00 

1087. Steel Tape Measure, 6 feet long, in German silver case, with spring 

and atop, tape divided into lOths or 12ths of a foot, . . . 2.26 
10S3. Steel Tape Meiisure, G feet long, in German silver cas^ with spring 

and Htap, tape divided into lOtbs or 12tha of a foot, . . . 2.60 

1089. Steel Tape Measure, 3 feet long, tape divided on one side to 12th3 of 

a foot, and the other side to centimeters and millimoters,  . 1.75 

1090. Sleel Tape Measure, 4 feet long, tape divided on one side to 12th3 of 

a foot, and the other side to centimeters and millimeters, . 2.25 
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No. Fbicl 

1091. Steel Tape Measure, 5 feet long, tape divided on one side tn IStlia of 

a fool, and the other Bide to cenciuietei-s uud Juiliiuieters, . $2.50 

1092. Steel Tape Measnre, 6 feet looft tape divided on one side lo 12lli8 oi 

a foot, and the other side to centimeters and milUmetera,  2.7S 

1063. LiaeQ Tape Ueaaui^ 3 feet long, ic silver-plated caaee, witli spring 

and atop, 50 

1094. Linen Tape Measure^ 5 feet ioug, in silver-plated cases, with spring 

and stop, .76 

1095. Lintn Tape Hetwnre, 6 feet long, in Hilver-plated cases, with spring 

andiWp, 1.00 

PAINE8 PATENT STANDARD STEEL TAPES. 



1096. Stuidaid Steel Tapes, in japanned case, 25 feet long, lOtha or 12ths, S.50 



8.00 
10.00 
12.00 



iBlMt)ier«a«e,flariih«nd)eB,S3n.tong,IOtliBorl2tlis, 6.50 
uo. ao. do. do. 50 do. do. do. 8.00 

Do. do. do. do. 68 do. do. do. 10.00 

Do. do. do. do. 75 do. do. do. 12.00 

Do. do. do. do. 100 do. do. do. 15.00 

EXTRAS TO PAJNirS PATENT ETEANDARD STEEL TAPES. 

1098. Handles, with graduated scale, per pair, 4£0 

1099. Pocket Therm ometetw, 1.80 

1099}. Bprii% Balance and Level, 6J)0 
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POOEET RULES. 



1100. 

No. Pbice. 

1100. One Foot, foar Fold, boxwood, each, 10.25 

1101. Do. do. do. brass edges, boand, . . . .75 



1102. 

1102. One Foot, four Fold, ivory, brass mounted, 

1103. Do. do. do. German silver mounted, 



1105. 

1104. One Foot, four Fold, ivory, German silver mounted, graduated in Stba, 

10thB,12tbs, lOths.und lOOlhsofafootonedgesof unbound^ . . 2.25 

1105. One Foot, four Fold, ivory, graduated in Sths, lOths, 12tbs, and ISths, 

with German silver edges, bound, , 3.00 



1106. 
H06. One Fool, four Fold, ivory, Caliper, graduated in 8thts lOllii, 12lhB, 

andieths, 3.00 

1107. One Foot,. four Fold, ivory, Caliper, graduated in Stlis, lOtlis, IStlis, 

and letli*, with Germ.m silver edges, bound, . ... 4.00 ^ 

1108, Two Feet, four Fold, boxwood, inside edges beveled with Drafting 

Scales, 1-W 
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No. 

1109. Two Feet, fiwr Fold, boxwood, 

1110. Do. do. do. brass bound, with Drafting Scales, . 

1111. Do. do. ivory, German silver mounled, witli SUis, lOthi^ 
and 16ths inches, and {, i, j, and 1 inch Drafting Scales, 

1112. TwoFcet.fourFold, ivory, tamaaa Ho. 1111, Gennan silver, boand, 

1113. Do. do. do. do, do. bnt extra bnMd and 
bound in Qorman AilTeTi •.....«• 



1114. 
IIIC Two Feet, six Fold, boxwood, gradnsted Stbs, IOOib, lOOAs, and 



1116. 
1116. Combination Bale, One Foot two Fold, boxwood. This is the meat 
convenient and useful pocket-rule ever made ; it combines in itself 
a Cnrpenter's Bute, Spirit Level, Square Plutnb, Bevel, Indicator 
Brace, Scale, Dmii^liting Scale of equal jwirts, T Square, Protrac- 
tor, Bisltt-angle Triangle, and with a straight edge can be used as 
a Parallel Buler, all the tinrts of which, in tlieir separate applica- 
tions, are perfectly reliable, 2.50 

An explanation and directions for use accompanies each of the Combination Bulea. 
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POCKET 



ANEROID BAROMETERS. 



With SUrer Enamelled Piak, to Morocco Case8> 




13500. 


Plain Pocket Aneboid, 1 iti. diameter, 

Do. do. do. 2 in 


fI5 00 


13oOI. 


17 00 


13502. 


Do. do. do. 1 in. diameter, *itli Jiermometer, 


20 00 


13503. 


Do. do. do. 3 in. do. do. 


21 00 


13505. 


Pocket Mountain Anbroid, coinpenaaled for tamperatnre, IJ in 






dmmel«r, with altitude scale to 3000 feel, . 


20 00 


13506. 


Do. do. do, 5000 feet, 


20 00 


13607. 


Do. do. do. 10,C00" 


21 00 


13508. 


Do. do. do. 15,000'- 


24 00 


13509. 


Do. do. do. 20,000" 


27 00 


1J510. 








13505, 2J inches dUraeter, with altitude acale to 3000 feet, 


MOO 


13511. 


Do. do. do. 5000 feel, 


21" 00 


13512. 


Do. do. do. 10,000" 


21 00 


13513. 


Do. do. do. 16,000" . . . 


24 00 
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GEOLOGICAL ANEROIDS. 



Froqt. BMb. 

1^15. UeuI-OOicai. Aneroid, compensated for temperature, silvered metal 
dial, with needle compiua at back, 2)- inches diameter, in leather 
slin? case, Willi altitude scalu to 5O0O feet, . . . .$30 00 

13516. Do. do. 10,000 feet, 3100 

13517. Do. do. 15,000 " 33 50 . 



13520. Oeolosioai. An^sxiiD, compensated for temperatnre, irith eilveredl 

metal dial, 5in.diainete[, in maln^any open face case, with lesthtD 

Mrap, with attitude Hcale to S,000 feet, . . .. aS m 

13521. Dii. do. 5,000 " 33 SO 

l.'J522. Do. do. 10,000 " . . . ,. 35 00 

];J523. Do. do. 15,000 " . . 37 00 

111524. Dd. do. with thermometer, ihitiide scale to 3O0O'f&et 35 00 

13325.  Do. do. 5,000 feet .35 00 

13626. Do. do. 10.000 " , . . 37 00 

13527. Do, do. 15,000 •• . , . , 39 00 
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SUBVETINa AND iUININa ANEBOIDEi 



1S680. 

13530. SUKVHVINQ Anehoid, 5 in. diameter, compennated for temperature, 

Bilvered metal dinl, gradunted to hundredths, and reading b; vernier 
to single f«et,witli loagnifienin leather sling case, witli altitude scale 
tfl 5,000 feet, f50 W) 

13531. Do do 10,000 feet, 56 OO 

13532. Dn do 15,000 " 60 OO 

13534. Mining Aneroid, name as 13530, bnt ursnged to roister 2,000 feet 

below eea level to 4,000 above . . . . . 50 00 

The Sdrtbyino and Minino Ani^oid has been designed and conetracted 
specially for tlie use of Survejora and Engineers, for the purpose of readily si 
laining slight variations in gradients, levels, Sfe., and from its extreme sensitive 
will be found of considerable utility in Mining and Surveying work generally. 

Besides extreme sengiliveness, the specialty claimed for this Instrument is an 
arrangement of the Scale of Attitudes which admits of subdiTision by a Vernier, 
hitherto impracticable, owing to the Altitude Scale in ordinary use being a gradn- 
nlly diminishing one, to which a Vernier cannot be applied. In tlie present Instru- 
ment the action has been so adjusted as to give accurate readings upon a regulai- 
Scale of Altitudes, the BarometricaJ Scale of Inches having been made progressive 
BO as to afford the correct relative readings with the Scale of Altitudes. 

For Mining purposes the entire circle of the dial is graduated to represent 6 
inches of the mercurial column, i-e., from 27 inches to 33. This scale will regbter . 
about 2000fee( bdom sea-level to 4000 feet rdiotie; the finest divisions, hundredUiH of 
the Altitude Beale, repreeent 10 feet measurementB, which can be again subdivided by 
the Vernier Scale to eln^fcet. The Vernier Scale is moved by a rack-work adjust- 
ment, and a magnifying' lens which rotates on the outer drcnmfcrence of the Inslm- 
ment &cilitate9 the reding of rainnte quantities. 

For Surface Surveying purpwes, where it is not required to he used fcetoiD eea- 
level, the Instrument is made with the scale divided from 25 lo 31 inches, thus giv- 
ing an Altitude Scale of 5000 feet above sea-level only, and with this open scale Mul 
tbjS asiistance of the Veiiiier, the same minute readings can be easily takw. 
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AKEUOKETERS. 

Fob tlEABUBisa the Vexocitt of Cubrekts op Aik in Coai. Himbi, un> 
VaxTiL^TOKe, F1.CBB, EKx, or Pdbuc Bfiuinras. * 

Tho Anemometer, on Instrameiit invented for tho purpose of meamring tha rste^ 
tit which air moves in minea and TeotUation passages, is ua\r an indispeneablaad-j 
ganct of tlie former, the mining laws of most States requiring that a certain number 
of cabic feet of air shall be passed to the air-wajia, and the Anemometer fnmiah- 
ing the most coDvetueni and sotiafactorj mode by which the amount of air pawing 
ran be determined. 



No. 14,600. No. 14606. 

14,d00. BiKAM's Aneuomxteb, 6 incbei diameter, reading to ten million 

feet, with djseonnector, Fig. 1, (40 00 

14,501. ButAH's Anemoxeteb, R inches diameter, same bb 14,500, . . 39 00 

M.Mffi. BtRAM's Akbmouctbr, 4 inchea diameter, same as 14,500, . . 37 60 
14,506. Bibam'b Anemometer, ] 2 inches diameter, reading (o ten million 

feet, witli disconoector, 46 00 

14,rrfW. QiRAM's Anemometek, G inchofl diameter, eame lu 14,505, . . 40 00 

IiLo07. BiitAu'^ Anbuoheteb, 4 iocbee dliuneter, same an 1 1,605, . . 37 &SJ 
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]i,50&. BiRAu's Aneuoheteb, 6 inclies diameter, reading to 1000 feet, 

without disciHinector, 22 50 

14^10. BiaAM'sANBMOMETERiiinchesdiameler.rending tolOOfeet, . 20 00 

l^ll. Bibak's Ahebohbtek, eama as ulKive, witli disconnectur, . . 21 60 



No. 14.515. 

1^616. Trk Pobtable Ant Mxteb, diameter of f:n irheel 2{ incfaes, with 
dieconnector, wliich is citenaivPly used for testing liie ventilation of 
H0SPITAI3, Schools and PnsLic Buii.di:«09, forms also, an admi- 
rable Podiet Anemometer for tourists. The indications are obtained 
bf the revolution of c series of fitni {similar to tlioae of Biram's 
Anemometer) acting finit, upon a long h.ind cnpaMe 'if recording 
tha vclodtv (if fil^xfeet i>er minute 00 tlielnrge dial, divided to lOO 
feet, and tlien sncceBsivelv, by a train of wlieels on tlie indices of 
five smaller dials, recording respective!;, 100, 1,000, 10,000, 100,000 
and 10,000,000 feet, or 1,893 miles SO 00 

14,616. AiB UBiBR, same as preceding, but reading onlj to 1,000 feet, 25 00 

14|617. Watch ANEKOMBTEB,Ter7sma1lan()sensitive,0QtsidedimeiiBio[n 

2} in, in white metal hnnting case. 40 00 

14618. Watch Aitshok^eb, »aine as above, m silver hun^ug case^ . 4S OV 
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-,f. ,--_ __ , Jt a speed ttiiKte 

of 25 miles per hour, sod poH of a Chart Fig. 3 represents the lover head, C, with 
t|ic apeed scale, G, engraved on it. Fig. 3 la a cross section of tlie lower head, C, llie 
upper and movable hend, B, and part of the blade, A. The bindc. A, ia 42 incheft 
long, mode of hard rubber and backed witli mahogany wood. The two lieoda, B and 
C, are made of ateam-dried snltn-wood and faced with eliony. DimensionB of lower 
head, C, 4x15 inches ; of upper bend, B, 2jxI4( inches. D, E, F, Fig. 3, represent 
(he fixed braBepivotondtliumbscrew, for setting the instniment at any required speed. 
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1135. Hill's Railroad Time Charts. 
The princapal featured of the Charts Bie : 

1. The poBi lively Tnathematicai corfec^iew of the spacing. 

2. The <a4e with whicHi tlie hve miiiute$, half hour^and hour lines can he distin* 
giiished^ as well al theii* perfect clearness and deannesB, 

3. Their enormous size (28x50), admitting of larger hour-spaces than any chart at 
present in use. 

^ 4. The excellence of the paper on which they are printed, as well as its peculiar tint, 
rendering it peculiarly fit for night work, while i(s cardhoard-like texture obviates the 
iiecessity for dampening and stretching, and the consequent distortion of the diagram. 

5. Their cheapness^ which enables us to furnish them to railroads in siualler 
quantities and at a low^r price than they could be obtained by lithographic or any 
other process. 

The ^^ Speed Pr(HractorJ* which is generally used witli the Charts, neeiU hardly anj 
Recommendation. The simplieity of its eansirucHonf the eare bestowed in its m 'ni//ac- 
hire, its greater accurwy than that of the' semioircular angle protractor, and its low 
price, speak fbr themselves. 

The price of the Charts, without name of stations, station lines, and heading, ta 
$12.00 per quire ; complete and ready for;train plotting, the scale of prices is as fol> 
lows, V12. : 

60 Sheets, $50.00 

100 do. . ; 8000 

150 do. 110.00 

, 200 do 140.00 

Speed Protractor, . . . . . . 10.00 

In favoring us with an ordei* for cpmplete Charts, please send list of sUUums wifili 
Intermediate distances^ and underscore such stations as you may desire to have printed 
In heam/ type on aoconot of their importance. 

• The following is an extract from a letter of Mr. James Tilllnghast, General Supers 
intendent of the New York Central and Ff udson Biver Railroad, to whose judgment 
Hr. Hill submitteii both Charts and Protractor: 

' "New York Central Ain> Hudson River Railroad,) •"- 

Gen*l 8upt. Office, Albany, N. Y., Jan. 15th, 1876. J 
T Albert Hill, Esq. : 

> " Dear Sir: — I am in receipt of yours of the 14th inst., with sample of dUtgrHra o( 
Chart sheets. * * * J have not found any better plan to secure accuracy in forni- 
ing the basis or ptoof of time tables, for the reason that it presents to the eye in a clear, 
condensed form, all the trains the schedule is to cover, and in such manner that the 
station figures are accurately indicated, and from which t|ie figures for the printed form 
can be readily copied. 

" Yonr plan of/ Speed Prairactor* te the best 1 have Been, and will be very useful in 
connection with the Charts, and I have no doubt that^ with the facilities you mention 
foR the production o^ charts so a^ceurtUely lined as your process will produce, you will 
be Able to secure ord©««. * * * 

** Yours truly, 

"James TiLLiNGHAST." 

The foHowing is 9 list of some of the principal railroad companies by which these 
Charts have so far be^n adopted : 

Pennsylvania Railroad. 
Central ICAilroad of New Jersey. 
Lake Shor^. and Michigan Southern Railroad. 
Toledo, W<^hash and Western Railway. 
f Cleveland, vr44«oarawa8 and Wheeliag Railtroad, etc., ete. » 

If desired, we will send t»v maO^ Dostage pud, a Chart of any of the above-named 
foads, as a sample. 
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MAQMIiTDta ftLASSES. 



No. 

nm. 

1137. 
1138. 
1139. 
1140. 
1141. 
1142. 
1143. 
1144. 
1145. 
1146. 
1147. 
1148. 
1149. 
1150. 



1138. 
Hani Bnbber case mdfhime, roand form, 



I>o. 
Do. 
Bo. 
Do. 
Do. 
Do. 
Do. 



do. 
da 
do. 
.do. 
do. 
do. 
do. 



do^ 
do. 
do. 
do. 

do. 



do. 
do. 
do. 
do. 
do. 



do. bellows form, 
do. do. 



PRICC. 

double ooHYezl^ns, }iD.diaiii. |0.40 



Horn case, G^rroaA silver fratne, do. 

Hard B'ubber case and frame, do. 2 

Do. do. ' do. do. 2 

Horn case, German silyerframe, do. 2 

Ha»i Bnbber case and frame, do. 3 

Do. do. do. do. 3 

Horn case, German silver frame, do. 3 



do. 

do. 
do. 
do. 
do. 
do, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



.60 

.76 

1.25 

1.00 

130 

.60 

.76 

1.00 

1.00 

1.25 

1.50 

1.60 

1.76 

2.00 



EXTRAS TO TRANSnS. 

Vertical Circle, 3J-inch diameter, vernier reading to five minutes, " . . 8.50 
Do. 4} do. do. single do. . .' • 14 56 
Vertical Arc, 6-incli diameter, divided on silver, "with vernier, movable by 

tangent screw, reading to 80 seconds, ' 20X)0 

Clamp and Tangent Movement to Axis of Telescope, 8.00 

Level on Telescope, with ground bubble and scale, 15.00 

Rack and Pinion Movement to £ye*gla8s, ....... 5.00 

Sights on Telescope, with folding joints, 9j00 

Sights on Standards at right angles to Telescope, 9.00 

Jointed Tripod Legs, for Mining Engineering, 6.50 

Adjustable Stadia Hairs for Telescope, 10.00 

Plated Beflector for Graduations, 4.00 

Plated Betiector for Cross Wires, ' 4M 

EXTRAS TO COMPASSES. 

JacobStaff Mountings, brass head, 6.00 

Jacob Staff Mountings, steel shoe^ .76 

Needle aad Cap, . • 8.50 

Centre Pin, IjOO 

Qompass Ghus, . . . • • . . . • • f • l.OQ 

Chamois Skin, .50 
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CHAPTER XIV. 
CATALOGUE OF SOIENTIFIO BOOKS. 



ARGHITEGTUIIE, CARPENTRY, AND BUILDINe. 

ABERDEEN. Grecian Architecture. By Earl of Aberdeen. (Weale's 

Series), f0.40 

ALLEN. Cottage Building. By C. B. Allen. (Weale's Series), . . .60 

ALLEN. Bural Architecture; being a Complete Description of Farm- 
houses, Cottages, and Out-buildings. By L. F. Allen. 12m0y . . 1.50 

ARCiilTEarS (The) Guide; or, Office and Pocket Companion, for Archi- 
tects, Engineers etc. By W. D. Haskell, G. Bennie, F. Rogers, and P. 

Thompson. 1 vol. 16ruo, cloth, 3.00 

ATWOOD'S Country an<l Suburban Residences, 1.60 

Modern American Homesteads. ,46 plates, 3.£0 

AUSTIN. A Practical Treatise on Calcareous and Hydraulic Limes and 

Cements. By. J. G. Austin. 1 vol. 12mo, cloth. London, 18()2, . . 2.00 
^BARvNARD. School Architecture. By Henry Barnard. 3d edition. 1 

vol. 8vo, cloth. New York, 1849, 2.00 

BAUMAN. The Art of Preparing Foundations for all kinds of BuildiDgs, 

 hy I^'rederick Bauman, . . . • . ... . • . , . .76 

!BELL. Carpentry Made Easy. By W. F. Bell. 1 vol. 8vo, . . . 6.00 

BICKNELL'S PUBLIC BUILDINGS, ....... 8.60 

r. — — Street, Store, and Bank Fronts, ' '4.00 

School-house and Church Architecture, 3.00 

-*— Stables, Out-buildings, Fences, etc., ....,,. 2.60 

-^ Specimen Book of 100 Architectural Designs, 1,00 

BICKNELL'S VILLAGE BUILDER. Elevations and Plans for Cot- 
tages, Villas, Suburban Residences, Farm-houses, Stables, and Carriage- 
houses* Stone Fronts, School-houses, Churches, Court-houses, and a 
Model Jail. 4to. New edition, with supplement, .... 10.00 

Detail Cottage and Constructive Architecture, 10.00 

— ; . By J. Blenkarn. 1 vol. 8vo. London, 1865, .... 9.00 

BOWLER. Chapel and Church Architecture, with designs for Parsonages. 

By Rev. G. Bowler. Folio, illustrated, 7.60 

'BROOKS. Erection of Dwelling-houses, with Specifications, Quantities of 

Materials, etc.. 27 plates. By S. H. Brooks. (Weale's Series), . . 1.0O 

New Designs for Chimney Pieces, with Elevations, Sections, Profiles, 

and Plans. By S. H. Brooks. 6 parts, royal 4to. London, . . 15.00 

BULLOCK. The American Cottage Builder. By J. Bullock. 1 vol. 8vo, 

cloth. Philadelphia, 1869, 3.5b 

^ The Rudiments of Architecture and Building. By J. Bullock. 

8vo,clotli, . 3.50 

BURN. . Model Designs for. Mansions, Villas, .Cottage Residences, Park 
Entrances and Lodges, being Plans, Elevations, Sections, Detailed 
Drawings, and Descriptive Specifications. Arranged by Robert Scott 
Burn. 1 vol. 4to, half morocco, 15.00 

BURN ELL. Rudimentary Treatise on Limes, Cements, Mortars, Concretefl, 
Mastics, Plastering, etc. By George R. Burnell. Fiftli edition, with 
Appendices. (Wfeale's Series), 60 

BURY. Styles of Architecture. By T. Bury. (Weale's edition), . . .80 

BUTLER. Ventilation of Buildings. By W. F. Butler. With illustrations, .50 



JAMES W. QUEEN A CO., PHIIADELPHIA. 153 

CAMPIN. On the Construction of Iron Boofs. a Theoretical and Prao- 
ticiil Treatise. By Francis Canjpin, O. E. With wood cuts and plates 
of rooft? lately executed. Small 4to, cloth. l<lew York, 1868, . . $2.00 

CARPENTERS' and Builders' Guide, 1.00 

CLEVELAND AND BACKUS. Cottage and Farm Architecture, . . 4.00 

CKOFF. Model Suburbun Architecture, embodying Designs for Dwell- 
ings of M<iderate Cost, togellter with elaborate and extensive Villas, 
etc., etc. Bv C. B. Croff) Architect. I vol. 4to. 1870, . . . 6.00 

CBOFrS Designs for Front Entrance Doors. 22 large plates, . . 5.00 

CUMMINS AND Ml LLER. Denigua for Street Fronts, Suburban Houses 
and CotUges. By M. F. Cummins and C. C, Miller, Architects. 1 vol. 

large 4to, cloih. Troy, 1868, 10.00 

Modern Americ;in Architecture^ containing designs and plans for 

Villiis, tarni-houses, School-houses, Cottages, City liesidences, 
Churches^ etc. Also Trussed ' Roofs, Interior Stone Finish, and many 
exterior details. By M. F. Cumniins and C. C. Miller, Architects. 1 

vol. 4to, cloth. Troy, 1868, 10.00 

CfUPPER. The Universal Stair-buflder, being a new Treatise on the Con- 
struction of Stair-cases and Hand-rail. By R. A. Cupper. 4to, . 7.66 
DEAN. A series of selected designs for Country Residences, Entrance 
Lodges, Farm Offices, Cottages, etc. By G. A. Dean. With numer- 
ous colored plates. 4to. London, ... . . . 16.00 

DE GRAFF. The Modern Geometrical Stair-builders' Guide. By S. De 

Graff, Architect. 4to, illustrated. Philadelphia, 1868, . ' . . 6.00 

DEMANET. Guide Pratiqae da Constructeur Maconnerie. By A. De- 

manet. 1 vol. 12mo, paper, and 1 vol. plates. Paris, 1864, . . 2.00 

DENTON. The Farm Homesteads of England ; n collection of plans of 
the most approved specimens of Farm Architecture. Edited by J. 
Bailey Denton, C. E. 2d edition. 4to, cloth. London, 1866, . . 26.00 

DESIGNS (Original) fur English Cottages, containing Views, Elevations, 
Plans, and all Detail Drawings, etc., etc. By a Practical Surveyor 
and Builder. 1 vol. 4to. . London, 1866, 10.60 

DICTIONARY of Terms used by Builders, Architects, etc (Weale's 

Series), 2.6Q 

DOBSON. Brick and Tile Making. By E. Dofason. New edition^ revised 

by Robert Mallet. London, 1868. ( Weale's Series), . . . . 1.20 

/  Foundations and Concrete Works. ByE. Dobson. (Weale's Series), .60 

The Art of Building. By E. Dobson. (Weale's Series) , . . M 

' Masonry and Stone Cutting. By E. Dobson. (Weale's Series), . 1.00 

•■ The Student's Guide to the Practice of Measuring and Valuing Ar- 

tificers' Works. Edited bv E. Dobson. 3d edition, with the additions 
on design by £. Lacy Garbett. 8vo, cloth, illustrated. London, 1868, 4.60 

DOWNING. Cottage Residences. By A. J. Downing. 4to, cloth, . . 6.00 

" Hints lo Persons about Building in the Country. By A. J. Down- 
ing. New York, 1868, 2.00 

Architecture of Country Houses. By A. J. Downing. 8vo, cloth, 6.00 

A Treatise on Landscape Gardening and Rural Architecture, bv 

tlie late A. J. Downing, with Supplement by H. W. Sargent. 1 vol, 

thick 8vo, cloth. Finely illustrated, 6.60 

EASSIE. Healthy Houses. A Hand-book of the History, Defects, and 
Remedies of Draini^e, Ventilation^* Warming, and Kindred Subjects. 
With 300 illustrations. By William Eassie, C. E. 12mo, cloth. New 
York, 1872, LOO 
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ESTERBROOK and MONCKTON. American Stoir-buiWew. By W. 

P. Esterbrook and J, H. Monckton. llliisUaied. 4lo, , . . $8.00 

FAIKBAIKN. The Application. of Cast and Wrought Iron to Building 
Purposes. By William Fairbairn, C. Ji. 3d editiou. hew York, 
1864. lllustnuecl. 1 vol. 8vo, cloth, 6.60 

FRANCIS. Oa the )^trength of Cast Iron Pillars. With Tables for the 
Use of Eiigiiieei-s, Architects, and Builders. By J. B. Francis, Civil 
Engineer. 1 vol. 8vo, cloth. New York, 1S66, 2.00 

GARBETT. Principles of Design. By E. L. GarbetL (Wenle's Series), .80 

GARDNER. Common Sense in Church Building, 1. 00 

 Homes and How to Make Them, 1.50 

Illustrated Homes. 25 plans, 1.50 

Home Interiors, 1.50 

Interioi-s and Interior Details, ..•..,,. 7.60 

GOULD. Cnri)enter and Builders' As»}istant. 27 plates, .... 2.60 

American Stair Builders* Guide. 32 original plates* . . , 3.00 

HALLETT'S Builder's Specitications, ....... 1.76 

Builder's Contracts, .10 

HARNEY'S Bams, Out-baildings, and Fences. 120 designs. By G. E. 

Harney, 4.00 

HATFIELD. The American House-carpenter. By R. G. Hatfield. 7th 

edition, 8vo, cloth. New York, 1869, 6.00 

HOLLEY. Country Seats, containing Designs^ Cottages, Villas, Man- 
sions, etc. By H. H. Holley. i vol. 4to. New York, 1866, . . 6.00 

Church Architecture. lUuBtrated with ;'(6 lithographic plates. By 

H. H. Holley, 10.00 

()u ^^aw Filing, .75 

HOLLY. Carpenters' and Joiners' Hand-book. By W. Holly. 1 vol. 

18mo, clotJi. New York, 1868 75 

HURST. A Hand-book of Formulae, Tables, and Memoranda for Archi- 
tectural Surveyors. ByJ.T. Hurst. 1 vol. 32mo. oblong. Phila , 1868, 2.00 

HUSSEY'S National Cottage- Architecture, .* .* .• ." . . 6.00 

JACQUES. The House: A Manual of Rural Architecture, or How to 
Build Country Houses:) and Out-build tnes. With numerous Original 
PLin». By D. H. Jacques. Revised edition. 1 vol, 12mo, cloth, . 1.00 

LAXTON. Bricklayers' Tables. By Henry Laxton, C. E. 1 vol. 4to. 

London, 1869, 2.50 

LEEDS. Orders of Architecture. By W. H. Leeds. (Weale*s Series), . .W 

LOTH. The Practical Stair-builder. A complete Treatise on the Art of 
Building Stairs and Hand-rails. Illustrated with 30 plates. By C. 
E. Loth. 1 vol. 4to, cloth. Troy, 1868, 1000 

MITCHELL. Modern A rchitectunal Designs and Details, . . . 10.00 
-— — — Stepping-stones to Architecture, consisting of a Series of Questions 
and Answers explaining the Principles of Architecture. By Thomas 

Mitchell. 1 vol. London, 1869, 50 

MONCKTON. National Stair-builder, 5.00 

PARKER. An Introduction to the Study of G^hic Architecture. By J. 

H. Parker, F. S. A. 3d edition, revised and enlarged. Svo, . . 2.5Q 
POWELL. On Foundations, . , 1.5p 

PUGIN. Examples of Gothic Architecture. By A. W. Pugin. 3 vols. 

4to. Jllusjtrated. London, 1850, . 30.00 

 The True Principles and Revival of Christian Architecture. By 

A* W. Pugin, Architect. 1 yoL 4to, cloth^ London, 18i53| • . 7.50 
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PUGIN.- €rotliic Ornaments selected from Various Ancient Buildings, both 
in Etigland and France, during the vears 1828, 1829, and 1830. By A. 
Pngin, Architect. 1 voh 4to. London, 1844, $154)0 

PYNE. Practical Rules on Drawing, for the Operative Builder and Young 

Student in Arcliitectui e. By George Pyne. 1 vol. 4to. London, 1864, 3.75 

R£ID. A Practical Treatise on the Manufacture of Portland Cement, to 
which is added a translation of M. A. Lipourtz's work, describing a 
new method adopted in Germany of manufacturing that cement. By 
W. F. Reid. 1 vol, 8vo. London, 1868, . . . . . . 7.50 

A Practical Treatise on Concrete and How to Mak&it With Ob- 
servations on Uie U«e of Cements, Limes, and Mortars By Henry Reid, 

C.K. 1 vol 8vo, cloth. London, 1879, 6.00 

RICHARDSON. Architectural Modeling. By P. A.Richardson. (Weale's 

ISeries), .60 

• — - — The Smoke Nuisance and Its Remedy by Means of Water. Witli 
Remarks on Liquid Fuel. By C. J. Richardson. 8 vo, paper. London, 
1869, .50 

RIDDELL. Architectural Designs for Model Country Residences, illus- 
trated by Colored Drawings of Elevations and Ground Plans, accom- 
panied by General Descriptions. By J. Riddell. 1 vol. oblong 4to, . 15.00 

Lessons on Hand-railing for Learners, illnstrated by 32 plates. By 

Robert Riddell. Small quarto, cloth, , . . . . .', , 7.00 

ROBINSON AND TREDGOLD. Carpentry and Joinery. With plates. 

(Weale's Series), 2.40 

ROBINSON, TREDGOLD, AND PRICE. Roofs for Public and Private 

Buildings. (Weale's Series), .60 

ROBINSON. The Parks, Promenades, and Gardens of Paris, described 
and considered in relation to the wants of our own Cities, and of Public 
and Private Gardens. By W. Robinson, F. L. 8. Illustrated, 8vo, 
cloth. London, 1869 7.50 

Rural Church Architecture, 4.00 

SCHUMAN'S Tables for Architects and Engineers for CalculoitiBg 

Strains, 2.50 

SHAW. Civil Architecture; being a complete Theoretical and Practical 
System of Building, oontiiining the Fundamental Principles of the 
Art. By Edwjird Shaw. To which is added a Treatise on Gothic 
Arcliitecture, etc. By T. W. Silloway and George M. Harding, Archi- 
tects. Illustrated by 102 plates, engraved' on copper. 1 vol. 4to, Phila- 
delphia, 1870, . . 10.00 

SILLOWAY. Text-book of Modern Carpentry. By T. W. Silloway. 

Illustrated. 12mo. Boston, 186S, . / 2.00 

SLOAN. Homestead Architecture, containing Designs for Villas, Cottages, 

Farm-houses, etc. By S. Sloan. Plates. 8vo, 3.50 

- — . — Constructive Architecture. A Guide to the Practical Builder and 

Mechanic. By S. Sloan. Illustrated, . 4to, ..... 7.50 

American Houses : A Variety of Original Designs for Rural Build* 

ings. Illustrated by 26 colored engravings, witli descriptive references. 
By Samuel Sloan, Architect, author of tlie " Model Architect," etc., 

etc. 8vo, , . 2^0 

8MEAT0N. The Builder's Companion. By A. C. Smeaton. Illustrated. 

16mo, . ... 1.50 

SMITH. Parks and Pleasure Grounds ; or, Practical Notes on Country 
Residences, VJlUis, Public Parks, and Gardens. By C. H. J. Smith. 1 
vol. 12mo, cloth, . • . 2.25 
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8HITH. On the Acoustics of Public Buildings and tlie Science of Sound. 

By T. R. Smith, Architect. 1 vol. 12nio, flex. Illustrated. (Weale's 

. Series), 

STRICKLAND. On Cottage Construction and Design, with Specifications 
and Plans. By C. W. Strickland. 8vo, cloth, 

Specimen Book of one hundred Architectural Designs, . 

TOMLINSON. Warming and VentUation. By C. Tomlinson. (Weale's 
Series), 

: Construction of Door-locks. By C. Tomlinson. (Weale's Series), . 

TREDGOLD. The Elementary Principles of Curpeutry. By Thomas 
Tredgold, C. E. With plates. 12ni<), extra cloth. London, 1870, . 

TUTHILL. Practical Lessons in Arcliitectural Drawing, . 

VAUX. Villas and Cottages. New edition, revised and enlarged. By 0. 
Vaux. 8vo, ............ 

VITRUVIUS' Architecture. Translated by J. Gwilt. (Weale^s Series), . 

WALKER. Useful Hints on Ventilation. Explanatory of its leading 

principles, and designed to facilitate their application to all kinds of 

• Buildings. By W. Walker, Engineer. 12mo, cloth. Manchester, 1850, 

WHEELER. Rural Homes; or, Sketches of Houses suited .to American 
Country Life, with Original Plans. Designs, etc. By Gervaise Wheeler. 
1 vol. 12mo, cloth. New York, 1868, 

^ Homes for the People in Suburb and Country, the Villa, the Man- 
sion, and the Cottage, adapted to American Climate and Wants. By 
Gervaise Wheeler, Architect. Revised edition 1 vol. 12m(), cloth. 
New York, 1868, * 

WIGHTWICK. Hints to Young Architects. By George Wightwick. 
Second issue. 12mo, cloth. London, 1860, . . . . . 

WITHERS' Church Architecture. Fifty-one 9x14 plates, 

WOLLETT'S Villas and Cottages. This is the most picturesque and pleas- 
ing work issued, adapted to the public wants. 1 vol. oblong 8vo, forty 
8x12- plates, cloth, .....'...... 

Old Homes made New, 



$0.60 
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1.50 



2.00 



1.40 
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1.50 



WOODWARD. The National Architect. By George E. Woodward and 

Edward G. Thompson. 1 vol. 4to. New York, 1869, . . . 12.00 

Country Homes. By George E. and F. W. Woodward, Architects. 

8th edition, revised and enlarged. 1 vol. 12mo, cloth, . . . 1.50 

Architecture and Rural Art. By George E. Woodward. No. 1, 



1867. 1 vol. 12mo. cloth. New York, 
Do. do. No. 2, 1868, 



1.50 
1.50 



DRAWING AND PADmNft. 

AMES' Compendium of Practical and Ornamental Penmanship, containing 
. forty-eight 11x14 plates, . 

Alphabets, . • 



ANDRE. Draughtsman's Hand-book of Plan and Map Drawing, 

APPLETON'S Cyclop«dia of Drawing. Edited by W. E. Worthen. New 
edition, enlarged. New York, 1869. Cloth, .... 

Half morocco, . 

ARLOT. A Complete Guide for Conch Painters. Philadelphia,. . 

BECKER. Ornamental Penmanship and Draughtsman's Letter Book. A 

series of analytical and finished alphabets. By George J. Becker, 
BURCHETT. Linear Perepective, for the Use of Schools of Art. By R 

Burchett 1 vol. 12mo, cjoth. . LoAdon, .1867^ ... 



5.00 
1.50 
3.76 



lO.OO 
12.50 

1.25 
4.0O 
3.50 
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BUKN. The Illastrated Prawing Book, for the use of Schools, Students, 
aad Artisans; containing Pencil Drawing, Figure and Art, JCerHpeclive 
Engraving; with upward of 300 iilutilrutious. By Robert Scott Burn. 
1vol. 8vo. London, 1869, fl.tXr 

Ornamental Drawing and Architectural Design ; with Notes, His- 
torical and Practical. By Robert Scott Burn. Upward of 3U0 illus- 
trations. 1 vol. 8vo, cloili. London, 1.00 

-^— The Illustrated Architectural Engineering and Mechnqical Draw- 
ing Book. By Robert Scott Burn. 1 vol. 8vo, cloth. London, 1853, . 1.00 

CARREAGE-PAINTERS' Manual. Illustrated, l.UO 

CHAPMAN. American Drawing Bjok; a Manual for the Amateur, and 
Basis of Study for the Professional Artist. By J. G. (*hapman. New 
edition, illustrated, 4to. New York, 187U, 6.00 

CHRISTMANN'S Alphabets. Plain and Ornamental, beautifully printed 

in colors. Published in 12 Parts. Series, $6.00. Single copy, . . .75 

COPLEY. A set of Alphabets of all the Various Hands of Modern Use, 
with Examples in each Style; also, the Mechanical and Analytical 
Construction of Letters, Figures, and Titles. Drawn and arranged by 
Frederick S. Copley. 1 vol. oblong. New York, 1870, . . . 3.00 

DAVIDSON. Orthographic and Isometrical Projection, Development of 
Surfaces and Penetration of Solids ; together with one hundred Ques- 
tions for Examination. By E. A. Davidson. 1 vol. 12mo, cloth. Illus- 
trated. London, 1869, 1.00 

Elements (The) of Building, Constrnction, and Architectural Draw- 
ing. 1 vol. X2mo, cloth. Illustrated. London, 1869, . . . 1.00 

• Linear Drawing, showing the application of Practical Geometry to 

Trade and Manufactures. By E. A. Davidson. 12mo, cloth. London, 

1869, 1.00 

Drawing, for Carpenters and Joiners, with 250 illustrations and 

drawing copies. By E. A. Davidson. 1 vol. 12mo, cloth. London, 

1870, 1.75 

DA VIES. A Treatise on Shades and Shadows, and Linear Perspective. 

By C. Davies. 1 vol. 8vo, . 3.25 

DELAMOTTE (F.) The Embroider's Book of Design. Oblong, royal 8vo, 1.25 

Mediaeval Alphabets. Small 4to, cloth, 3.00 

 Primer of Illumination ; with Examples printed in Gold and Colors. 

Small 4to, cloth, 3.50 

• Ornamental, Ancient, and Mediseval Alphabets. Royal Svo, ob- 
long, cloth, 2.00 

• Examples of Modern Alphabets. Royal 8vo, oblong, cloth, . . 2.00 

DICSISEE. The School Perspective ; being a Course of Instruction in 
Linear Perspective. 2d edition. By J. R. Dicksee. 1 vol. 8vo, cloth. 
London, 1862, 2.00 

ENGINEERS' and Machinists* Drawing Book. A complete course of In- 
struction for the Practical Engineer. Illustrated by numerous .En- 
gravings. 1 vol. 4to, half morocco, 15.00 

ETTHOFFER. Manual of Topography and Text-book of Topographical 
Drawing. By J. Enthofier, U. S. Coast Survey. 8vo, with atlas. New 
York, 1870, 15.00 

FREE-HAND Drawings. Profusely illustrated, .60 

HARDING. Drawing Models and their Uses. By J. D. Harding, 5th 

edition, 12mo, paper. Illustrated. London, .50 

RAYTER. A Practical Introduction to Perspective. 6th edition. Svo, 

cloth. With numerous wood cuts, 5.00 

HAUPT. How to Make Working Drawings, .60 
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HEATHER A Treatise on Mathematical Instruments. By T. F. Heather. 

8th edition. (Weale's Series), $0.60 

Matliematical Instruments; comprising Drawing, Measuring, Opti- 
cal, Surveying, and Astronomical Instruments. Enlarged edition. 
12mo, cloth, illustrated. London, 1877, . . . . . , 2.00 

JOHKSTON. The Practical Draughtsman's Book of Industrial Design, 
and Machinists' and Engineers' Drawing Companion By Wm. John- 
ston. 4to, illustJ*ated, 10.00 

JONES. One Thousand and One Initial Letters, designed and illuminated. 

By Owen Jones. 1 vol. 4to. London, 1864^ . . . ' . . IS.tO 
KENTISH. Treatise on a Box of Instruments and the Slide Rule. By 

Thos. Kentish. Illustrated. I2mo, cloth, . . . . . *. 1.25 

LAING. Manual of Illumination on Paper and Vellum. By J. W. Brad- 
ley, B. A., and T. G. Goodwin, B. A. 7th ediiion, revised and enlarged, 
and with practical notes. By J. J. Laing. 1 2mo, paper. London, 1 869, .50 

A Companion to the Manual of Illumination. Drawn by J. J. 

Laing. 12mo, paper. London, 1867, \ . .50 

MAHAN. Industrial drawing; comprising the Description and Uses of 

Drawing Instruments, etc. By D. H. Mahan. 1 vol. 8vo, cloth, . 3,60 

Descriptive Geometry, as Applied to the Drawing of Fortifications 

and Stone-cutting. For Use of the Cadets of the U. S. Military Acad- 
emy. By D. H. Mahan. 1 vol. 8vo, plates, clotli, . . . . 1.50 

MINIFIE (Wm.) Mechanical Drawing. A Text-book of Geometrical 
Drawing, for the Use of Mechanics and Schools, in wliich the Defini- 
tions and Kules of Geometry are familiarly explained ; the Practical 
Problems are arranged from the most simple to the more complex, and 
in their description technicalities are avoided as much as possible. 
With Illustrations for Drawing Plans, Sections and Elevations of Build- 
ings and Machinery, an Introduction to Isometrical Drawing, and an 
Essay on Linear Perspective and Shadows. Illnstrated by over 200 
diagrams, engraved on steel. With an Appendix on the Theory and 
Application of Colors. 1 vol. 8vo, doth. 7th edition. 1867, . . 4.00 

Geometrical Drawing, Abridged from the octavo edition, for the Use- 

of Schools. By Wm. Minifie. Illustrated with 48 steel plates.. 5tli 
edition. 1 vol. 12mo, 2.00 

MORRIS. A Popular Outline of Perspective Orthographic Projection. 

By Thomas lobrris. 1 vol. 16mo, cloth. London, 1869, . , . 1.40 

MURRAY. The Art of Painting and Drawing in Colored Crayons. By 

Henry Murray. 12mo, paper. Illustrated. London, 1869, . . .5% 

ORNAMENTAL and Early English Alphabets. Initial Letters, etc, for 
Engravers, Designers, Marble Masonsj Painters, Decorators. 1 vol 
8vo, cloth^ 3.00 

PRANG. Alphabets — Plain, Ornamental, and Illuminated. A Selection 

by L. Prang & Co. Oblong, clotli, 5.00 

QUEEN'S Book of Alphabets, 1.00 

RUSKIN, Lectures on Architecture and PainUng. By John Buskin. 

Plates*. 12mo, 1.50 

Elements of Perspective; arranged for the Use of Schools. By 

John Ruskin. Illustrated. 12mo, L^O 

Elements of. Drawing; in Three Letters to Beginners. By Jnhn 

Ruskin. Illnstrated. l2mo, 100 

RYAN. Systematic Drawing and Shading. By Charles Ryav. 1 Tol. 

12mo, cloth. lilustiiafced, London, 1869, LOO 

SCROLLS, Monograms, Ornaments, Crests, etc. For the nse of Artists, 

Designers,JJngi»ver5, and. Art Workmen. 1 vol., oblong* Boston, 1869, . ^.50 
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SIMMS. A Treatise on Mathematical InstrumeDtB employed in Swtvejing, 

Leveling, and Astronomy. By F. W. Siiums. 1 vol. 12mo^ . . $1.50 

SMITH. A Manual of Topographical Drawing. By B. S. Smith. 1vol. 

8vo. Plates, 2.00 

Manual of Linear Perspective. By B. 8. Smith. 1 vol. 8vo, . 2.00 

STANLEY. A Descriptive Treatise on Mathematical Drawing Instru- 
ments, their (k)nstruction, Uses, Qualities, ISeleciions, Preservation, and 
Suggestions for Improvements; with Hints upon Drawing and Color- 
ing. By Wm. Ford Stanley. 1 vol. 12mo, cloth. London, 1866, . 2.00 

WABBKX. Manual of Elementary Geometrical Drawing, involving 

T.iree Dimensions. By S. £. Warren« Plates* ]2mOyeloth, . . 1.50 
A Manual for Drafting Instruments. By S. B. "Warren, . . 1.25 

A Manual of Linear Perspective. By 8. E. Warren, . . . 1.00 

Free-hand Drawing, 1.00 

Plane Problems in Elementary Geometry. By S. E. Warren, . 1.25 

General Problems of Shades and Shadows. By 8. E. Warren, . 3.00 

Elements of Machine Construction and Drawing, or Machine Draw- 
ing. Bv S. Edward Warren, C. E. 1 vol. 8vo, with vol. of plates. New 

York, 1*870, 7.50 

WILLIAMS AND PACKABD'S Gems of Penmanship. Oblong, cloth, 5.00 

ENGINEERING, MAGHINEBT, AND MECHANICS. 

ALLAN. Theory of Arclies. By Prof. W. Allan. 18mo, stiff paper 

boards. New York, 1874, . . . . ... . . .50 

APPLETON'S Dictionary of Mechanics, Machines, Engine Work, and 
Eiigiuaeri ig. Containing over 4,000 illustrations, and nearly 2,000 
pages. 2 vols. 8vo, half morocco. New York, 1869, .... 18.00 

AUCHINCLOSS. Link and Valve Motions. By W. 8. Auchincloss. eth 

edition. 8vo, cloth, , . . . 3.00 

AUSTIN. A Practical Treatise on Calcareous and Hydraulic Limes and 

Cements. By J. G. Austin. 1 vol. 12mo, cloth. London, 1862, . 2.00 

BAKER. Diagrams. Giving Weights of Iron Girders up to 200 feet 
span. By B. Baker. London, 1866, 

 L iJid and Engineering Surveying. By T. Baker. ("Weale's Series), .80 

— — Riilway Engineering; or. Field-work Preparatory to the Construc- 
tion of Railways. 1 vol. 8vo. By T. Baker, . • . . . . 2,60 

Long-span Railway Bridges. By B. Baker. (Reprinted from En- 

igincering. revised and extended.) 1 vol. 12mo, cloth. London, 1873, 2.00 

 Oil the Strength of Beams, Columns, and Arches, considered with 

a view to deriving methods of ascertaining the Pmctical Strength of 
any given Section of the Beam, Column, or Arch; in Ca^t-iron, 
Wronglit-iron, or Steel. 1 v«l. thick 12mo, cloth, illustrated. Lon- 
don, 1870, . . . . . . . . • . . . 3.50 

Treatise on the Mathematical Theory of the Steam Engine. By T. 

Baker, C. E. 3d edition. (Weale's Series), 40 

BARLOW. On the Strength of Materials. Revised by the Author's sons, 
P. W. and W. H. Barlow, with numerous and important additions. 
Editel by Wm. Humber, C. E. New edition, with new plates, and 
enlur^ed. 1 vol. 8vo, cloth, 7.50 

BASttFORTH. A Practical Treatise on the Construction of Oblique 
Bridges, with Spiral and with Equilibrated Courses, with 12 plates. By 
F. Bashforth, M. A. 8vo, cloth, 4.50 

-'  A General Table for Facilitating the Calculation of Earthworks, 

etc., with a Table of Pl^oportio&ate Parts. 8vq, cloth| • . • • • 2.00 
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BEAZELEY. Tables of Tangential Angles and Multiples for Setting out 
Curves, from 5 to 200 Badius. Printed on 48 cardii. Cloth box. By 
Alex. Beazeley. London, 1868^ . . . . , . . . |1.40 

BESANT. A Treatise on Hydro-Mechanics. By W. H. Besant, M. A. 

2d edition. Cambridge, 1867. 8vo, clotii, 4.50 

BLAND. Arches, Piers, and Buttresses. By W. Blaod. (Weale's Series), .60 

BOILLAU. A New and Complete Set of Traverse Tables, sliowing the 
differences of latitudes and the departures lo every minute ot the quad- 
rant, and to five places of decimals, etc., etc. by Lapt. J. T. Boillau. 
1 vol. 8vo, cloth. New edition, 5.00 

BOLLER. Practical Treatise on the Construction of Iron Highway 
Bridges. For the use of Town Committees; together with a Short Es- 
say upon the application of the principles of the Lever to a ready anal- 
ysis of the strains upon tlie more customary forms of JBeams and 
Trusses. With many fine wood engravings. By A. P Boiler, A. M., 
C. E. 1 vol. 8vo, cloth, . ..' . . . . . . . . 2.50 

BOURNS. The Principles and Practice of Engineering, Trigonometrical, 
Subterraneous, and Marine Surveying. With an A ppendix. By Chas. 
Bourns. 8d edition. London, 1867. 1 vol. 8 vo, cloth, . . . 2.00 

BOX A Practical Treatise on Mill Gearing, Wheels^ Shafts, Riggers, etc. 

By Thomas Box. 8vo, cloth. London, 1869, 3.00 

BROWN. 607 Mechanical Movements, 1.00 

BUCK. A Practical and Theoretical Essay on Oblique Bridges. By G. 
W. Buck, C. E. 2d edition, corrected by W. H. Barlow. 1 vol. 8vo, 
. cloth, ............. 4-50 

BURGOYNE. Blasting and Quarrying of Stone, and Blowing-up of 
Bridges. By Sir J. Burgoyne. (Weale's Series), out of print, . 

J Road-making and Maintenance of Macadamized Roads. By Sir J. 

Burgoyne. (Weale's Series), . . .60 

BURNELL AND LAW. Civil Engineering. By G, R. Burnell and H. 

Law. (Weale's Series), 2.00 

BURR. Listructions in Practical Surveying. Topographical Plan Draw- 
ing, and Sketching Ground without Instruments. 4th edition. By 
George D. Burr. 1 vol. 12mo, clotli, 3.00 

: — On Stresses in Bridges, . . 3.50 

BURT'S Key to Solar Compass. Pocket-book form, 2.50 

BYRNE. Pocket-book foV Railroad and Civil Engineers ; containing 
New, Exact, and Concise Methods for Laying out Railroad Curves, 
Switches, etc. Illustrated. 1 vol. 18mo. By Oliver Byrne, . , 1.76 

The Hand*book for the Artisan, Mechanic, and Engineer. Illus- 
trated. 1 vol. 8vo. By Oliver Byrne, 5.00 

The Practical Model Calculator, for the Engineer, Mechanic, Manu- 
facturer of Engine-work, Naval Architect, Miner, and Millwright. 
8vo. By Oliver Byrne, . . .* . . .' . . . . 4.50 

C AMPIN. Construction of Iron Roofs, 2.0O 

Mechanical Engineering (Weale's), l.OO 

COLBURN. The Locomotive Engine; including a Description of its 

Structure, etc. By Zerah Colburn. Illustrated. 12mo, . . . 1.25 

Locomotive Engineering, and the Mechanism of Railways. By 

Zerah Colburn. 2 vols., cloth. London, 1871, 16.00 

An Inquiry into the Nature of Heat, and into its Mode of Action in 

the Phenomena of Combustion, etc. By Zerah Colburn. 1 vol. 8vo, 

paper, 1.00 

*' '■ Steam Boiler Explosions. By Zerah Colburn. I8mo, stiff paper 

boards. New York, 1873. (Vfui Nostrand's Science Series, No. 2), . «60 
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GSAIK. The PractioaJl Aneriean Millwright and liiiler, oompxuiiig the 

Elementary PrincipleB of, MechaDi4»y Mechanisiq, and llotive Power. 

By David Craik. 1 vol. iSvo, cloth. Philadelphia, 1870^ ... . 5.00 

CBESy. An £ncydop«dia of CtvU Engineering. By E. Cresj. 1 vol. 

8yo. illustrated, . , li^M 

DAVIES. Elemeuta oif Surveying and Leveling* By Charlaa Daviea 

Revised edition. 12mo^ sheep. New York, 1870, «... 2.50 

DAVIS. Formuln for Calculation of Railroad Excavations, . 1.50 

DEMPSEY. Tiie: Practical Railway Enguaeer. By G. Drysdale Dempsey, 

O. E. .4th edition, revised. 1 voL 4lx>, doth, . . • * ... 20.00 

Tuhulkr and iMA Ginler Bridges, including the Britannia and Con- 
way Bridget By G. D. Dempoey. ( Weale's Series), .... '.60 

 A Rudimentary Treatise on the Locomotive Engine in' all its 
Phases. By G. Drysdale Dempsey, C. £. 2d edition.' rWeale's 

Denes 1, •■»•.... •*... .ov 

Working Drawings cf Stations, Elngtne-hotises^ Manufactories, 



Warehouses, Workahops, etc., etc By G. D. Dempsey, C. E. Text 

4to, pla(e8 folio, paper. London, 1856, 20.00 

DIX. A l^reatise on Land Surveying. By Thomas Dix. 1 vol. 8vo, 

boards London, 1808, . ... ....... . . . . 8.00 

DiXON. The Practical. Millwrights' and Engineers' Beady'reckoner. 

By Thomas Dixon^ 1 vol. 12mx), cloth, . • . • •. . 1.25 

DOBSON. Foundations and Concrete Works. By E. Dobson. (Weale's 

Series), . JQ^ 

DON A LD^)QN, , A Treati^ on the A rt of Constructing .Obliqiie Arches with 

Spiral Gourses. By William Donaldson. Iiondon, 1867. 8vo, cloth, . 1.50 

DRINKER. Tunneling, Rock Drills, etc, . , .. ., . . . 25.00 

DUNCAN. .Practical Surveyor's Guide. By Andrew Dnnc^n. I11qs« 

trated. 12mo, cloth, ..... ^ . ^ . . L25 

EASTON. A Practical Treatise on Street or Horse-power Bailwaya ; their 
Location, Construction, and Management. By Alexander Easton, 
G. E. lUnstrated by 23 plates. 8vo, cloth, , . • . • . 2 00 

ENGINEERS' and Machinists' Drawing-book. A Complete Coarse of In- 
struction' fur tlie Practical Engineer. Illnstraled with numerous en- 
gravings. 1 vol. 4to, half morocco, . • . .... . . 10.00 

ERNST. Praetiotl MiHtarv Engineering, 5.00 

EVANS. The Youn$ Millwright and Miller's Guide By O.Evans, 5.00- 

FAIRBAIRN. An Account of the Construction of the Britannia and Con- 
way Tubular ' Bridges With a complete History of their Progress. 
By Wm. Faitbaim, C. E. 1 vol. 8vo. London, 1849, . ,. . . 15.00' 

Useful Information for Engineers. By Wm. Fairbaim, C. E. 3 

vols. 12riio, doth, . . . ,' : . . . . . . 15.00 

On 'he Applicntion of Cast and Wrought Iron to Building Purposes. , 

By W m. Fairbaim, C. fi. 8vo, clotli, . . . . . . . . 6.40 ' 

VENWICK. Subterraneous Surveving, and Ranging the Line without the * 
Magnet By T. Fenwick. With Additions by T. Baker. (Weale's . 
Series), ... . . , . ... . . . LOO 

FORNEY. Catei-liism ot the Locomotive ; 625 pages, 260 engravings, . 2.50^ 

FROME. Outline of the Method of Coxdncting a Trigometrical Survey, _ 

for the formation of Geographical and Tofiographical Maps and Plans. 
By Colonel. Frome, Royal Engineers. ,<Ii^* 8 v6,clbtji; 3d edition. 
Jtondop, 18^2, ...... , . , . a , . . . J* Q.0CI 
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FtJBL. By C. William Siemens, to which is appended the Valne o^Arti^ 

iicial Fuels as Gomp«red with Cool. By John Wormald, C. E.^ *. . $0M 

GILLESPIE. Pnujtical Treatise on Surveying. By W. M. Oillesfeic. 1 

vol. 8vo. Illustrated, . . . . ^.00 

Manual of the Principles and Practice of the Boad-making. By 

W. M. Gillespie. 1 vol. l2mo, cloth. 10th edition, enlarged, . . 2.50 

— - A Treatise on Leveling, Topography, and Higher Surveying. By 
= Wm. Gillespie, LL.D. Edited by Cady Staley, A.M. 8vo, cloth. 

Illustrated. New York, 1870, . . . . . 4 . •  2,bO 

GILLMOBE. Proiptical Treatise on Limes, Hvdraalic Cememts, and Mor*- 

tars. By Q. A. Gillmore. 1 vol. Svo^ cloth, . . . * . 4.00 

 Coignet Beton and other Arti&cial Stone. By Q. A. Gtllmove, Lt.- 

. Col. 17. S. Corps of Engineers, Brevet Migor-Generkl U» S. Army. 

Nine Plates, Views, etc. 8 vo, cloth, ...<,... 2.50 

A Practical Treatise on the Construction of Boads, Streets^ and 

Pavements.. By Q. A. Gillmore, Lt.-Col. U. S. Corps of Engineers, 

Brevet Major-General U. S. Army. 70 iUustratioos. . 12mo, doth, . 2.00 

Beport on Strength of the Building Stones in the United States, etc. 

. 8vo, cloth, . . 1.00 

GBEEN'S Bridge Trusses. 8vq^ 2^0 

Boof Trusses, . 1.25 

Arches--^ Wood, Iron, and Stone, , . . . . . 2.50 

GBISWOLD. Bailroad Engineers' Pocket Companionl By W. Oriswold. 

12mo, tucks, 1.75 

GUMMEBES Surveying, . . . . ...... 2.50 

HAMILTON. Useful Information for Bailway Men. Compiled by W. 
' G. Hamilton, Engineer. 2d edition, revised and enlarged, 600 pages, 
' pocket form, moroccos New York, 1869, . ; . . . . 2.00 

HABT. A Practical Treatise on the Construction of Obliique Arches. By 

John Hart 8d edition. 1 vol. 8vo, . . - . . . . 4.00 

HASKOLL. Bailway Oonstruetion, hr the Use of the Engineer, Con- 
structor, and Student; describing the Most Becent and' Approved 
- Methods for th& Complete Formation of a Bailway. By W. X>. Has- 

koll, C.E. 2 vols, imperial 8vo. Illustrated, . . . . . 26.25 

— — Second Series of Bailway Construction and for the East. By W. 
' D. Haskoll, C. E. 2 vols, imperial 8 vo, 90 large folding plates and letter- 

Sress; c(mtainiug Stations, Stores, .Stone, Brick, Timber, and Iron 
iridges, Aquedupts and Culverts, Wroueht-iron Girders, etc., Dodcp, 
Jetties', Cranes, etc., etc. Scales in Frencii and English. Cloth, . 31.50 

Examples of Bridge and Viaduct Construction^ of Masonry, Timber. 

and Iron. By W. D. Haskoll, C. E.. New edition, revised. Imperial 

folio. Illustrated, . " . . . 20.00 

 ' ' Engineers' Mining, Surveyors* and Contractors* Field Book. By 

W. Davis Haskoll. London, 1866. 1 vol. 12mo, cloth, . . . . 4.00 

The Practice of Engineering Field Work. By W. Davis Haskoll. 

Vol. I, 8vo. London, 1869, . ^00 

HASLETT. The Mechanics', Machinists', and Engineers' Practical Bock 

of Beference. By C. Haslett. 16mo, tucks, . . . . .. 2.50 

H ASWELL. Engineers' and Mechanics' Podcet-book. By C, H. Haswell. 

2d edition, revised and enlarged to 663 pajges. Tucks, • . . 3.00 

Mechanics' Tables. By C H. Haswell, . . . .... 1.00 

MensujAaon, By C. H. Haswell, ,,.,... 1.26 

HATFIELD. Traneverae Strains, , , ,.•••• «.0O 
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HAUPT. Tlieory of Bridge Construction ; with practical illastrations. B7 ^ 

H. Haupt 8vo, |3.50 

— — Engineering Specifications and Contracts,, 3.00 

HA WESf System of Rectangular. Surveying employed in Subdividing the 
Public Lands of the United States. Being a Manual of the United 
States Grovernment Surveying, etc. By J. H. Hawes. 1 vol.8vo, cloth. ' 
Philadelphia, 1868, ... . . . . . . 3.00 

HENCE.^ Field Book for Railroad Engineers. ByXRHenck. Tucks, 2.50 

HOWARD (C. R,) Earthwork Mensuration, the ba.sis of the Prismoidal 
Formula, containing a iiew inethod, giving prismoidal contents by 
the common approximation of '' average areas/' corrected by a table, 
. general for thorough cut and fill, terminal pyramids, and side- hill work ; 
also, tables of level cuttings, corrections for curvature, etc. 8vo, cloth. 
Illustrated. New York, 1873, . . . 1.6^ 

(W. F.) Practice of Underground Surveying, and Advocacy of 

Contoured Mining Plans, etc , with fiVe Tables and Diagrams. 8vo, 

cloth; London, 1878, . .• .• .• . . ,• . . . .80 

HUGHES. The American Miller and Millwright's Assistant. By W. C. 

Hughes. Revised and enlarged. 12mo,' . ... . . . 1.60 

Comprehensive Tables for the Calculations of Earthwork, as con- 
nected with Railways, Canals, Docks, Harbors, etc. Giving tlie quanti- 
ties for eadh base and slope at one view. With a Praetical Treatise on 
Earthwork in General. By Edward George Hughes. 1 vol. oblong* 
London, 1846, . . . 7 OQ 

H UNTINGTON. Roadmaster'a Assistant, and Sectionmaster's Guide. 

Revised by Charles Latimer, ... *. . •. •. . « . ' L60 

JACOB. Practical Dengning of Retaining Walls. By Arthur Jacoi). 1 

18mo, stiff paper boai^, .50 

JEFFEIS. Treatise on Naritifeal Surveving. By Capt. W. NT. Jeffers, U. 

S. N. SvO, cloth, illustrated. New York, 1871, ..... 5.00 

jERVIS.' Railway Property*. A Treatise on the Construction and Man- 
agement of Railways. By John B. Jervis. 1 vol. 12mo, cloth, . . 2.00 

LEA. Tisibles of the Strength and Deflection of Timber. By William Lea. 

, .12mo, cloth, . . . .60 

LONG AND BUEL. The Cadet Engineer; or, Steam for the Student. 

By J. H. Long and R. H. Bnel. 1 vol. 12mo, ..... 2.26 

LOWNDES Tlie Engineer's Handbook. By C. S. Lowndes. 1 vol. 

12mo, cloth, . , . . . . . . . . . , . 2.00 

MACNEILL. Tables for Facilitating the Calculation of Earthwork in the 
Cuttings and Embankment of Railways, Canals, and other Pnblic 
Works. By Sir John Macneill. 2d edition, enlarged. 1 vol. 8vo, . 16.75 

MAHAN. An Elementary Course of Civil Engineering. ByD. H. Mahan. 

8vo, cloth, ,..'... S.OiOl 

' " Stone-cutting and Fortificationa, . 1.60 

MARTIN. Screw'cutting Tables for the use of Mechanical Engineers, 
showing the proper arrangement of Wheels for cuttiiig the threads of 
screws of any required pitch. By' W.. A. Martin, . Engineer^ Royal 
8vo, oblong, cloth, . . ' . . .50 

MENZIES. Management and Utilization of Sewage. By Wm. Menzies. ' 

Ivol. 4to, . . • i, . . . .. . . . .' 6.25 

MERRETT. A Practical Treatise on *he Scienc* of Land andf Engineer^ 
ing Surveying, Leveling, Estimating Quantities, etc., with Illustrations 
^ and Tables. By H. S. Merrett 9o)rii^av<G^ • • •'».-,.'. .6,00 



MEBKILL. Irop Truss Bridges for BMlroad9. Tbe Method jof Calcu- , < 
n luting Strains in Trusses, with a Careful Comparison of tlie most Promi- . 
nent Trusses an Beference to Economy in Couibinution, etc. By Brevetl 
Colonel William E. Merrill, U. S. A. iHnstnUed. 4to, cloth. New 

York, 1870, . f5UX) 

MILLIKOTOlilr. Elements of Civil Engineering. 1 vol. 8vo, cloth, . 7.50 

WIX^IFIE. Text-book of Mechanical Drawing. By Wm. ^inifie. 8vo, 

cloth, "..... 4.00 

MODERN American Bridge Building, . . . . . . .2.00 

MOLESWORTH. Pocket-book of Useful Formulae, and Memoranda for 
Civil and Mechanical Engineers. By G, L, Molesworth. 1 vol. 82mo, 
oblong, morocco, gilt, . . . ... . . . . . 2.00 

MORRIS. Eartliworks, . . . . . . .... 1.50 

»   Easy Rules for Measurement of Earthworks^ . . . • . 1.50 

MURR A Y. Manual of Land Surveying ; witli TaUep of Lognrithms, Spies 
and Tangents, Natural Ta^igents and Co-tangents,. and Traverse Tables,. 
By David Murray, • . . . 2.00 

NYSTROM. Pocket-book pf .HecbunicB and Engineering. By. J. W. 

Ny Strom. . 11th edition, revised and enlarged, . • • . . 3.50 

OyERMAN. Mechanics for ; the Millwright^ Engineer^ Machinist, Civil 

Engineer, and Architect. By F. Oveirman» « • • . • . • 1*50 

PALLET. The Miller, Millwright, and Engineer's Guide. By H.PaUet. 

1 vol. ]2mo; Illustrated, . • . • < 3.00 

PLANE TABLE (The), and its Use in Topographical Surveying. From 
the Pa|)er8 of the U< S. Coast Sarvey. 1 vol. BrOy doth. Illustarated* 
New York, 1869, 2.00 

BANEINE. Civil Eiigineering, oompiiaing ibgineering ScnVeys, Earth- . 
work. Foundations, Masonry, Carpentry, Metal-wor)cB, Roads, RailwaysL- 
Canalsi Biver^, Water-works, Harbors* etc** with numerous tables and 
illustrations. By \Vm. J. M.; JBankine, C. E. 6tk edition. 1 vbL . 
crown 8vo. London, 1869, . , , • ^ . ... . . • , 6*50 

 Useful. Rules and Tables for Arclutecta^ guilders, Carpenters, Coach- . 

builders, Engineers, Founders, Mechanics,. Shipbuilders, Surveyors, 
Typefounders, Wheelwrights, etc., etc. By Wm. J. M. Riinkine, C.E. 
1 vol. post 8 vo, cloth. London, 1866, . . • . .. • ' '. 3.60 

BEID. A Practical Treatise on Concrete and How to Make it. With Ob- 
servations on the Use of Cements, Limes, and Mortars. By Henry 
Reid, C. E. 1 vol. 12mo, cloth. London, 1879, . . . . 6.00 

BICE. Tables for Calculating Excavations and Embankments, . ; \ 7.50 

iBOEBLING. Long and Short Span Bailway Bridges. By John A. Boeb- 
ling. WitJi fine Copper-plate Engravings, and Steel Portrait of 
Autlior. tu-irge folio, cloth. New York, 1869, . ". . ... 25.00 

BOPEB. Hand-book of the Locomotive. Including the construction, 
running, and management of Locomotive Engines and Boile'rs. With 
Illustrations. By Stephen Boper, Engineer. Fnll bound, tucks, . 2.80 

SCBIBNEB. Engineers', Contractors*, and Surveyors' Pocket Table-book. 

By J. M. Scribner. 18mo, tucks, • . • • • 1-50 

Mechanic's Companion. By J. M. Scribner. 18mo, tuck, . . 1.50 

SEABLEU Engineers' and Surv^ois' Pocket-book, . . . . ,3 00 

8EYM0UB. Bailway Gauges. A Beviewofthe Theory of Narrow Gauges 
as applied to Main Trun|c Lines <pf Railway.. By Silas fBejmour^ : 
Gent ConaqlUng Engineer. 8vo, paper, • . • ,. « . .50 

8HBEVE on Bridges and Bo(^ ^vOyCiotii, ^ . .. •:: . « . • 8.50 
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SHtTNK. A Fracticul Treatise on Railway- Curves, and Location for 

Young Engineers. By W. F. Biiunk, ....... $2.00 

— Engineers' Pocket Tible-book, • , . ; . . . , . 2.60 

Field Engineer, ZJ50 

SIMMS. A Treatise on the Principles and Practice of Leveling. By.F« 
W. Simms, C.E. 5tli edition, revised. With Law op Corves. 8vq^ 
cloth. New York, 1870, . . 2.60 

Practical Tunneling. By F. W. gimms, C.E. 2d edition. Ee- 

vised by W. Davis Ilaskoll, C. E. 1 vol. 8vo, cloth, . .... 7.60 

A Treatise on the Principal Mathematical Instruments employed in 

Surveying, Leveling, and ABtronomy.' By P. W. feimnis, F. B. A. S. 

8th edition. 1 vol. 8vo, 1.60 

A Te:e^-bddk oa Survej^ng PifiectioHiJ, iafed Pkixftiille; IiisAiuBwAts, 

fur the use of Cadet Midshipmen at U. S. Naval Academy, . . . 2,00 

SLIDE RULE, (the punter's,) Treatise on, . .... . ,1.60 

SPON'S Pocket Tables and MemorisLnda for Engineers. Selected and ar* 

ranged by J. T. Ilurst. 36Qi6, morocco. London, 1870, . . .40^ 

SPOONER. Narrow Gauge Railroads, 6,00 

STEAM-BOILERS. (Weale's Series), ....... .60 

STEAM-ENOJNE^ .40 

STEPHENSON. The Soience of Railway Oomtniction,. for the nie of 

Engineers, by Sir M. StepJienton, ete; (Weale'S Series), . . * 1.20 

STEVENSON. Civil Engineering = of North Aimerica. By David Ste- 
venson. (Weale'S Series), 1.20 

Light Houses. By David Stevenson. 1 vol. 8vo. Illustrated. 

Edinburgh, 1864, . 5.00 

BTONEY. The Theory of Strains in Girders and similar structures. With 
observations on the application of Theory to Practice, tables of strength 
of materials, etc. By B. B. Stooey, M. A. N^w edition, complete 1 vol., 12.M 

STUART. How to become a Subeessful Engineer, being Hints to Youths 
about to adopt the profession. By Bernard Stuart. 18mo. Edin- 
burgh, 1860, . . •■ r . •'• * '. . . . . . . .60 

Civil and Mill Engineering of America. 8 vo, cloth, . . . 6.00 

The Naval Dry Docks of the United States. By Chas. B. Stuart. 

Illustrated with 24 fine steel engravings; 4th edition. 4to, cloth. New 

York, 1870, ............ 6100 

TEMPLETON. Engineers,' Millwrights/ and MedianicsP Pocket Com- 
panion. By W. TempletOD. Revised by J. W. Adatiis. Tticks, 2.00 

THEWSTON. Materials of Engineering Construction. 8vo, . . . 4.00 

TRAUTWINE. The Field Practice of Laying out Circular Curves for 
Railroads. By J. C. T^atltwine, C. E. 6th edition, revised and en- 
larged. 12mo, morocco, tucks* Philadelphia^ 1869, .... 2.00 

A New Method of Calculating th^ Ctibid Contents of Excavations 

and Embankments by the Aid of Diagrams. By J. C. Trautwine. 8d 
edition, revised and enlarged. . Philadelphia, 18G9, '. . . 2.00 

The Civil Engineer's Pocket*botik, By f. C. Trautwine. Tucks, . 6.00 . 

VINTON. Theory of tlie Strength of Materials. By Prof. F. L. Vinton, 

KM. 8vo,elotlu Illustrated. New York, 1874, .... 3.00 

VOSE. Manual for Railroad Engineers. By Geo. L. Vose. 8vo, revised 

edition, cloth. Boston, 1873, . .• .• . . . . * 12.60 

'• — A Graphic Method for solvidg certain Algebraic Eqdations. By 

Geo. L. Vbse^ aothor of Manual for Railroad Engiiaeers. (Van Noe- 
trand's Science Seri^X «..;*• .^ ^ • ^ • • •• • ; .60 



166 . JAMJES W. <^££N it i:(h, rmLAPMSiFWA. 

WEALE. Engineers' Pocket-book. Publi9hed,aonaall7; BjJohn W«ale, |2^50 

WEISBACH. A Manual of the Mechanics of . Engineering, and of the 
Construction of Machines. By Dr. Julias- Weisbach, <Mf - Frieburs* 
Translated by E. B. Coxe, A. M. 3 vols. 8vo, cloth. Vol. I. published, 10.00 

WEISSENBOBN. American Engineering. Illustrated by large and de- 
tailed* engravings, embracing various branches of Mechanical Art. By 
G. Weissenborn. 1 vol. 4to, with folio plates, . . . . . 36.00 

WILLIAMS. Elements of Mechanics and Hydrostatics. By the Be v. L. 

F. Williams. 1 Vol. 12mo, cloth. Cambridge, 1854, .... 1.50 

WOOD. Bridges, 2.00 

 ' Besistance of Materials, , . . . 3.00 

GEOLOGT, MINERALOeY, HININ&, HETALLURGT. 

AGASSIZ. Geological Sketches. By L. Agassis. . 1 vol. 12mo, cloth, . 3i)0 

BABSTOW. Sulphurets; what they are; how concentrated ; how assayed; 
and how worked ; with a chapter on the Blow- pipe Assay of Minerals. 
• By Wm. Barstow, M. D. 1 vol. 12mo, cloth, pan F)*anclsco, 1867, . 1.25 

BYRNE. The Practical Metal-worker's Assistant. By O. Byrne. WitJi 

' 592 engravings, ........... 7.00 

DADDOW AND BANNAN. Coal, Iron, and OH ; or; the Practical Miner. 
A Plain and Pobuiar Work oq our.Mineft and Mineral Resources, and 
Guide to their Economical Development. Withniiinerons maps and 
engravings. By S. H. Daddow and Benj. Bapnan. I vol. 8vo, cloth, . 7M 

DANA. Manual of Geology, treating of the. Principles of the Science, witli 
special Reference to American Geological History. By Prof. J. D. 
Dana. Plates. 8vo, half morocco, ....... 5.00 

Text-book of Geology. 1 vol. 12mo. By Prof. J, P. Dana, . . 2400 

Manual of Mineralogy. By Prof. J. D. Dana. 12mo, . . . 2.00 

— — - Descriptive Mineralogy. , Comprising the most recent DiBC0v«'rie8* 
5tli edition. Almost entirely re-written and greatly enlarged. Con* 
taining nearly 900 pages 8vo, and upward of 600 wood engravings. By 
Prof.. J. D. Dana. Aided by Prof. G^^ J. Brush.. Including Appen- 
dices by Profs. Brush and £. S. Dana, completing jthe work up to 1875. 

Cloth, : : 10.00 

Text book of Mineralogy, . . . . . . . . • 3.50 

DRYERS Architectural Iron Work, , .. . .... ... . 3.50 

GRUNER. The Manufacture of Steel. By M. L. Graner, Translated 
from the French by Lenox Smith. With an Appendix on the Besse- 
mer Process in the United States, . : . . ... • 3J50 

HAUGHTON'S Manual of Geology. Revised ediUon. 1vol. l^mo, cloth, . 3.00 

HOSKOLD A Practical Treatise on Mining, .Land and Railway Survey- 
ing, etc. By H. D. Hoekold. 8?o, cloth, . . . .. ... 7.50 

JONES. Tile Treasures of the> Earth; or, Mines, Minerals, and M^tats. 

By Wm. Jones, F. S. A, 1 vol, 12mo, cloth. London, 1868, . . 2.50 

LIEBER. Assayers' Guide, 1.26 

t LYELL. Elements of Geology. By Charles Lyell. 1 vol. 8vo, doth, . 3.60 

Principles of Geology; or, the Modem Changes of the Earth and 

its Inhabitants considered as illustrative of Geology. By Sir Charles 
Lyell, Bart. 10th and entirely revised edition; 2 vols, cloth. Lon- 

; don, 1867, • 12.00 

OVERMAN. Practical Mineralogy, Assaying, mi Mining, etc. 12m0, , LOO 

A Treatise onMetillnr^y; comprintng Minihg and General and 

• Particular Metallurgical Operations* 87JS wood engraTingB. 9ifo, . 6.00 
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PAGE. The* EaHh^i Citist A Handy Outline o7 Deology. Hy David 

Pag«. Illoatraied. 18mo, cloth. Edinburgh, 1869, .... $0.75 

— — Geology for General Readers. A Series of Popular Sketches in 
Geology and Psleonlology. By Datid Page. ' 1 vol. 12bio. 2d edi- 
tion, enlarged, . . . . . 3.00 

PEPPER. Play-book of Metals, including Personal Narratives Af' Visits 

to Coal, Lead, Copper, and Tin Mines, etc. Illustrated. 8vo, cloth, . 2.25 

8MTTH. A Treatise on Coal and Coal Mining. By Warrington W. 

Smyth, M. A., F. B. 8. 1 vol. 12mo, dolsh. London, 1872^ . . 1.40 

WEST. Foundry Practice, . . . . ' . . . . . . 2.50 

WHITWELL'S Iron-smelters' Pocket-book, 2.00 

HTDRAUUOS AND HTDR0STA13GS. 

ADAMS. Sewers and Drains for Populous Districts, 2.50 

BESANT. Elementary Hydrostatioi. By W. H. Besant, M. A. 2d edi- 
tion, 12mo^ cloth. London, 1867, . . 2.P0 

A Treatise on Hydro-Mechanics. By W. H. Besant, M. A. 2d edi- 
tion. Cambridge, 1867. 8yo, doth, 5^ 

BIBCH. The Disposal of Town Sewage. By B. W. P. Birch, C. E. Pam- 
phlet, 8vo. London, 1870, : .50 

BOX. Practical Hydraulics: A Series of Bules and Tables for the Use of 

Engineers, etc By Thomas "Box. 2d edition. London, 1870. 1 vol. < 

12mo, cloth, . , . . . . 2.00 

BUBNELL AND LAW. Hydraulic Engineering. By G. R. Burnell and 

H. Law. (Weale's Series), , ... 1.2P 

OOBFIELD. . Water and Water Supply. By. W. H. Corfield, M. A. 

(Van Nostrand's Science Series.) New York, 1^75, . . . . .0^ 

Seweragei ^nd Sewage Utilization. By W. H. Corfield, M. A. (Van 

Nostrand's Science Series.) New York, 1875,* .50 

DEMPSEY. Draining Districts and Lands. By G. Dempsey. ( Weale's 

Series), , , . . .60 

Drainage and Sewerage of the Towns- and Buildings. By G. D. 

Dempsey. (Weale's Series), • . * . . - 1.00 

ELKINGTON. A Systematic Treatise on Draining Land, drawn up from 
the Communications of Joseph Elkington, by J. Johtistone. 1 voll '4to, 
cloth^ 5.21^ 

FANNING. Water Supply Engineering. 8yo, . . . . . . 5.00 

FBANCIS* Lowell Hydraulic Experiments of Hydraulic Motors, on the 
Flow, of Water .over. Weirs, and in Canals of uniform Rectangular sec- 
tion and of short length, made at Lowell. Maast By James R Francis, 
C. E. New edition, revised and enlarged. 1 vol. 4to, cloth, ; . . 15.00 

FRENCH. The Principles, Process, and Effects of Draining Lands^ etc. 

By H. F. French, 1.50 

FRISI. Rivers and Torrents, and a Treatise on Navigable Canals, and 

Rivers that carry Sand and Mud. By P. Frisi. (Weale's Series), . 1.00 

GLYNN. Treatise on the Power of Water as applied to drive « Flour 
Mills, and to give, motion to Turbines and other Hydrostatic Engines. 
By Joseph Glynn, F. R. S., Member of the Institute of Civil Engi- 
neers, London, etc. 3d edition, revised and enlarged, with numerous 
illustrations. 1 vol. 12m6, cloth. New York, 1869, .... ,80 

HASKOLL. Water-works, Sewage, and Irrigation. By W. Davis Has- 
kell. Being Vol. 2 of "Engineering Field Work." London, 1871. 1 
vol. 8yo, cloth, . . • . • . .  • . • . 8.00 
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HEWSON. PriocipleB and Practice of Embanking Lands fioni Bmr 
Floods, 83 applied to Levees of the MifisiasippL • B/ Wiii« Hcnraon. 1 

vol. 8vo, cloth, . > . . , . . . -. . • . 12.00 

HUGHES. Water- works for Citiei) and Totriuu By & Haghes. (Weale** 

* Series.) , New. edition, * . . 1.60 

HUMBER. A Compreliensive Treatise on the Water*iapply of Cities and 
iTowjis. By Wm. Hnmber. 1 vol. imperial qliarto^ Ilitt8trated.with 

numerous Plates (in press), , . .. ...-,. •^ . , 20,00 

JACX)B. On. the ' Designing and Constracling of Storage Beser^^oivb. . With 

illustrations. By Arthur Jacob. 16nio, boards, . » ;. . . , ^ 

.KLIPPART. The Principles and Practice of. Land Braijj^ge. , Jllos- 
trated with nearly lOO engravings. By John J. Klippart. 2d edition. 
1 vol. 12rao, cloth. Cincinnati, 1868, 1.75 

KREPP. The Sewage Question, beiog a General Beviisw of nil Systems 
and Mcth d3 hitherto employed in various countries for draining cities 
and utilizing Sewage, with a description of Liemur's System, ete. By 
Fred. Clias. Krepp. London, 1867. 1 vol. 8vo, cloth, /. . . •. 5.00 

jMtLLER. The Elements of Hydrostatics and Hydrodynamics. By W. 

fl. Miller, M. A. 1 vol. 8vo, boards. Cambrid^, 1831, . .' 2.76 

NEVILLE. Hydraulic Tables, Coefficients, and Formirlse, for finding the 
Discharges of Water from Orifices, Notches, Weirs, Pipe**, and Rivers. 
By J. Neville. 2d, edition. London, lJ<60^ai. 1 voh «vo, cloth, . 5.00 

PHILLIPS. On the Drainage and Sewei^.tgie of Towns, . . . . .60 

BCHRAMKE. Description ^of the New York Croton Aqueduct, in Eng- 
lish, German, and French. By T.Schramke. With 20 plates. 1 vol. 
4to, boards, . ... . . . .... . 6.00 

STEVENSON. The Design and Construction of Harbors. By Thomas 

Stevenson, . ; . . . . . . * ' . . . •  6.00 

SWINDELL. Rudimentary Tl^atise oh Well-digging, Bering and Pump ' 
Work. By J. G, Swindell. 4th' edition. Revised by G. R; Buriiell, 
. C.E. (Weale's Series), . '. . .60 

WIGGINS. Embanking Lands from the Sea. By J. Wiggins. (Weale'fl 
. Series), •,,,.***,»,».' .80 

KATHEMATICS. 

BAKER. Mensuration. By T. Baker. (Wealds. Series), . . .' .60 

•BARLOW. Tables of Squares, Cubes, and Square Roots, Cube Roots, Re- • 

ciprocals of all Integral Numbers up to 10,000, . . . . . -2.50 

BARTLETT* Synthetical Mechanics. By W. H. C. Bartlett, 1 vol. 8vo, 

cloth, , ^ . . . . . » 3.60 

Analytical M«Jbaniwr. By W. H. 0. Bartlett. 1 vol. 8vo, cloth,' . ' J3.50 

BOWDITCH. Useful Tables from Bowditch's Practical Navigator. A / ' 
new edition, with additional Tables. Bureau 6f Navigation, Navy 
Department. Washington, 1868. 1 vol; 8vo,- half-morocco^ . ' . ' ' 1.25 

BRITHNS. A New Manual of Logarithms, seven places of Decimals, 

edited. by Dr. Bruhns. Stereotype edition. 1 vol. 8vo. Leipzig, 1870; ' '2.R0 

COMPTON. Logarithmic Computations, . '. . . . . ' ; !..> » 

CRAIG. Weights and Measures. An Account of the Decimal System, 

with Tables of Conversion for Commercial and Scientific Uses. By B. ' * 

F. Craig, M.D; 1 vol. square 32mo, limp cloth, . . ' , . , .50 

Da VIES. Mathematical Dictionary. By Chas. Davies. 12mo, clpth, i .. , 4^> 

Metric System, . • . • - . i. • .• . • • . • 150 

DULLER. Spiral .Slide Rule, . • . • • . ., „ ... .20 
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HAKN. Exftmpies of iDt^ial Cftkalus. Byl.HsntL Weale's Series), |0.40: 

HEATHER. Dewriptive Geometty, with a Theory of Shadows and Per- 
spective, and a Description of the Principles ana Practice of Isometri- 
cal Projection. By J. F. Heather. (Weale's Series), .... .80 

HOUEL. Tables de Logarithmes. By J. Houd. Paris, 1868, . . . .70 

JOHNSON. Integral Calculus, 1.60 

LAW. ' Tables of Logarithms : with Tables of Natural Sines, CoHiines, and 

Tangents. By H. Law. (Weale's Series^ ...... 1.40 

SCHBOK. Seven-figure Logarithms of Numbersfrom 1 to 108,000, and of 
Sines, Co-sines, Tangents; Co-tangents, to every tefi Seconds of the 
Quadrant^ with a Table of Proportional Parts. By Dr. Ludwig Schroiii. 
5th edition, with a Description of the Tables, added by Prof^ I)e Mor- 
gan. 1 Vol. 8Vo, hd\( m6rocc6, . . . . . . . . 4.50 

SNOWBALL. Plain and Spherical Trigonometry. With the Construc- 
tion' and Use of Tables of^ Logarithms. By J. 0. Snowball. 8 vo, cloth. 
London, 2.00 

TABLES and Formuhe useful in Surveying, Geodesy, and Astronomy, as. 

usedby die corps of Engineers of the U.S. Army, . . . . 10.00 

VEGA. Logaritlimic Tables. By Baron Vdh Vega, Translated from the 
Fortieth or Bromikers ; thoroughly revised iind enlarged edition. By 
W. L. P. I^scher. 1 vol. 8vo, . . . . ; . . , 2.S0 

WARREN. Descriptive Geometry. By E. S. W^arren. ^vo, . ... 4.00 

SHIP-BUILDING. 

BABRY. Dockyard Economy and Naval Power. By P. Barry. 1 vol, 

ivo- Illustrated with photographs, . . ... . 5.ro 

The Dockyards, Shipyards, and Marine of France. By P. Barry. 

London, 1869. i vol. 8vo, cloth, . ... . . . ' . .4.00 

BLAND. Forms of Ships and Boats. By W. iBland. ( Weale's Series); . * ^ .60 

BRETT. Notes on Yachts. (First Series.) By Edward Brett. 1 vol. 

12mo, cloth. Illustrated. London, 18^, , • 3.00 

GHARNOCE. A History of Marine Architecture. By John Chamock. 

3 y(Ab. 4io. London, 1800, 30.00 

COTSELL. Ships' Anchors for all Servides. By G. Cotsell. (Weale's 

Series), . . . . . . .60 

FAIRBAIBN. Ti%atise on Iron Ship-building, its History and Progress. 

By Wm. Fairbairn. 8 vo, cloth, 7.50 

FINCHAM. An Outline of Ship-building. In Four Parts. Part L— 
Method of Constructing the Body^ and Instructions for making Calcu- 
lations; with Examples. II. — On the Actual Building of Ships. Part 
III.— On the Principal Materials used in Ship-building, part IV.— 
A Vocabulary of Terms. By J. Fincham. 1 vol. 8vo, cloth, . . 12.60 

A Treatise on Masting Ships and Mast- making; explaining their . 

Principles and Practical Operation. By J, Fincham. 1 vcl. 8vo, clotl\, lO.CO 

Directions for Laying Off Ships on the Mold -loft Flogr. By J. 

Fincham; 3d edition. 1 vol. 8vo, cloth, 10.00 

GRANTHAM. Iron Ship-building. Bv J. Grantham. 1 vol. and atlas of 

24 plates. 6th edition. London, }i68. (Weale's Series), . . . 16.80 

KIPPING. Rudimentary ^reatise on Masting,.Mast-roaking, and Riggioe 
of Ships; also Tables of Spars, Rigging, Blocks, Chain, t^lre, ana 
Hemp Ropes, etc. 12mo. By R. Kipping. (Weale's Series), . ,, .60 

■' Elementary Treatise on Sails and Sail-making, with Drauffhting, . 
and the Centre of EfiOort of the Sails; also Weights and Sizes .of Ropes, . , 
Masting, Ri|^ing; aiid Sails of Steam Vessels, etc. By' R. Kl^iit^:*' ^ 
12mo. (Weale's Series). 1.00 
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MABETT, Yueliu mid . Yiu^t Bvildiog. Being a Tfeatise on the Con-. 
Htruction of Yachts and matters relating to Yachting. By P. B^ 
Marett. 2d edition. 8vo, cloth, with 12 large folding plates. London, 
1872, $5.00 

MEADE. A Treatise on Nayal Architeeture and Ship-building, or an Ex- 
position of the Elementary Principles involved in the Science and 
rractice of Naval Construction. Compiled from various standard au- 
thorities. By Com. Richard "W. Meade, U. S. K. 1 large Svo, vol., 
with plates. Philadelphia, 1869, . . . . . .' . . 10.00 

MURRAY. Ship-building in Iron and Wood. By Andrew Murray, and 

Steamships by R. Murray. 1 vol. 4to, cloth, 7.00 

NYSTROM. On Technological Education and Ship-building, for Marine 

Engineers. By N. W. Nystrom. 12mo, 2.60 

-: A Treatise on Parabolical Construction of Ships,. and other Marine 

Engineering Subjects. By N. W. Nystrom. 8vo, . . • . 1.25 

PEAKR Naval Architecture. By J. Peake. (Weale's Series), . . 1.20 

POOK. Method of Comparing Lines and Dnu(g^ting Vessels Pronelled . 
by Sail or Steam ; including a Chapter on Laying Off on the Mold- 
loft Floor. By Samuel M. Pook, r^aval Contractor. 1 vol. 8vo, with 
illustrations, 6.00 

REED. Our Iron-clad Ships; their Qualities, Performances,. and- Cost, i 
With Chapters on Turret Ships, Xron-cW Rams, etc. By£. J.Reed, 
C.B. 1 vol. 8yo, cloth. Illustmted. London, 1869, . . . . 6.00 

SOMMERFELDT. Elementary and Practical Principles of the Construc- 
tion of Ships for Ocean and. River Service. By M.'A. Sommerfeldt. 1 
vol. 12mo, and Atlas. (Weale's Series), ^40 

WILSON'S Ship-building, .. .. . , . 7.60 

YOUNG. A Nautieal Dictionary, defining the Technicid Lansoage rela- 
tive to the Building and Equipment of Sailing Vessels and Bteamera» 
By A. Young. 2d edition,, illiistrated^ 1 vol. 8vo, cloth, , . • 7r60 
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WORKS OF BEFESENCE. 

DODD. Dictionary of Manufactpres, Mining, Machinery, and the Indus* 

trial Arts. By George Dodd. 1 vol. l^mo, cloth. New York, 1869, .1.60 

FAIRHOLDT. A Dictionary of Terms in Art. Edited and Illustrated bjr 
F. W. Fairholdt, F. S. A. With 500 engravings on wood. X yol. 12ino^ 
clotli. London, 1870, ; [2.50 

LIPPINCOTTS Pronouncing; Gazetteer of the World, or Geographical 
Dictionary. Revised edition. Containing 30,000 Geographical Notices 
more than are found in any other Gazetteer in the world. Sheep, . . 10.00 

SPON'S Dictionary of Civil, Mechanical, Military, and Naval Engineering. • 

Witli technical terms in French, German. It^illan, and Spanish.. EditM ^ . 

by Oliver Byrne. Royal 8vo, cloth. Illustratea. 8 vols. Per vol., . . 6.( 
URE. A Dictionary of Arts, Manufactures, and Mines. By Andrew Ure, 

M. D. 6th edition. Edited by Robt. Hunt, F. R. S. Greatly enlarged. 

and re-written. 8 vols. 8vo, half Russia. London, 1867, . . 36.00 

MISGELLANEOna 

ANDREWS. Rudimentary Treatise on Agricultural Engioeering. By G. 

H. Andrews, C. E. (WeaWs Series.) illustrated, . • • . 1.20 

BALDWIN. Steam Heating for Ventilating. Cloth, . . . . 2.60 
BEATON. Quantities and Measurements. How to Calculate and Take , 

Them. By Alfired C. Beaton. iToLlSno. (Weale^s Series), « . .60 



OOFFIN. Winds of the ^STorih^m HiNliJbipihtita' By jAtae$ A. Coffin, A. 

M. Quarto. Waahington, 1852, . . . . . . f 2.50 

COMBUSTION of Goal. (Weale> Series), . . . . . . , 1.20 

DONALDSON. Clay Lands and Loamy Soils. By J. Donaldson. 

( Weale'ir SeHes), . ; . ... .46 

ECX)NOMY of Fuel. (Weale's Series), / jSQ 

FERGUSON. Lectures on Select Sabjects in Mechanics, Pneumatics, Hy- 
drostatics^ and Optics, with the Use of the Globes. The Art of Dialing, 
By James Fei^son, F. B. S. 1 vol. 8vo, with numerous plates. Lon- 
don, 1889, . . . . . . .... . . 4.00 

OEBGORY'S Nautical Almanac, wlih Ephemeris, ., , .. '.'■ . . . LQQ 

HOABE. The Slide Bule, and How to Use It; containing; full,, easy, and 

simple instructions to perform all business calculations with unexamt- 

pled rapidity and accuracy. By Charles tioare, 0. E. With a slide 

' rule in tuck of cover. London, 1868. ( Weale's Series.) Flex, cloth, 

16mo, 1.20 

HUNT. A Dictionary of Terms used in Architecture, Building, Engineer- 
ing, Mining, Metallurgy, Archeology, the Fine Arts. By John Weale. 
4th edition. Edited by Bobt. Hunt, F.B.S. 12mo, limp cloth. 
(Weale's Series), 2.00 

KEMP (Edward) on Landscape Gardening. Numerous Plates. 1 vol. 

12mo, cloth, 2.50 

LABCIN. The Practical Brass and Iron Founder's Guide. A Concise 
Treatise on Brass Founding, Molding, the Metals and their Alloys, 
etc. ; to which are added Becent Improvements in the Manufacture of 
Iron, Steel, by the Bessemer Process, etc. By James Larkin,.late Con- 
ductor of the "Brass Foundry Department in Beany, Neafie & Co.'s 
Penn Works, Philadelphia. 5th edition, revised, witli extensive addi- 
tions. 1 vol. 12ffio, . . . 2.25 

LEEDS' Treatise on Ventilation, . . . . . . ... 1.50 

MITCHELL'S Assaying, ......,.,. 10.00 

MOORE. Tiie Inventor's Guide— Patent Office and Patent Laws; or, A 
Guide to Inventors, and a Book of Reference for Judges, lawyers, 
Magistrates, and Others. By J. G. Moore. 12mo, cloth, . . . 2.00 

NAUTICAL Almanac. Published by authority, of tjie Secretary of the 

Navy', Washington, * ." . .75 

PEPPER. Cyclopsedic Science Simplified. By J. H. Pepper. 1 yo\ 8vo, 

cloth, gilt. London, 1869, . . . ...... * . 3.75 

The Boy's Play-book of Science, including the various manipula- 
tions and arrangements of Chemical and PliilosopJiicai Apparatus 
required for the successful performance of Scientific Experiments. By 
J. H. Pepper. New edition, illustrated with 470 illustrations. 1 vol. 
]2mo, doth. London, 1870, 2.00 

BEIDE'S' Ventilation in American Dwellings, ...... 

BICKETT'S Assaying, 3.00 

STEVENSON. Lighthouses, their Construction and Illumination. 

(Weale's Series), ' • . • . 1.20 

TABLES Showing the Weight of Round, Square, and Flat Bu-lron, Steel, 

etc., by Measurement. Clotli, .. .. . . • . . * . .63 

THOMAS. Farm implements and Farm Machinery. By J. J. Thomas, . 1.50 
WEIGHTS and Measures of all Nations. (Weale^s Series), . . .60 

WEIGHTS and Measares, Ancient nnd Modern, reduced to Standard of the 

United States of America. J. H. Alexandria, . . . . . 3.50 
WILLIAMS. Ornamental Designs for Fret Sawing, Fancy Caicying, and 

Home Deoorationa. By Henry T. Williams, .60 
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CASSELL'S TECBMIOAL KAN0AIiS. 

» 

For Joiners, Garpeuters, Machinists, BoilderSy Cabiu^'makers, Stone*iim8otM,-Tiii* 
plate Workers, Plumbers, and Artisans generallj, and ndaj^tod for' TeaoiierB in 
rublic and Private Schools, for Students in Training Colleges mid Science CflasBes, 
and for use in JSfationaJ and Elementary Schools : . . 

LINEAR DRAWING AND PRACTICAL GEOMETRY. Bv Ellis A. 
Davidson, Lecturer on Engineering and Architectural Drawing in the 
City of London, Middle-class Schools. With about 1^ iUnstmtiuDs, 
and 6 whole-page diagrams, of working drawings. Fourteenth Thou- 
sand. 128 pp. extra fcap 8vo. Cloth, limp,, , « . ^L0& 

ORTHOGRAPHIC AND ISOMETRICAL PRQJECTION.. Treats of 
the Projectioh of Plans, Elevations, and Sections of Solids, and the 
Development of Surfaces, etc. With al^ut 40 whole-page diagrams. 
Tenth Thousand. 128 pp. extra fcap Svo^ Cloth, limp, . , . 1.00 

BUILDING CONSTRUCTION. The Elements o^ and Architectural 
Drawing. With 130 illustrations. 128 pp. extra fcap 3vo. Cloth, 
limp, . . . . . . 1.00 

DRAWING FOR CARPENTERS AND JOINERS. Containing a de- 
, scription of the construction of each subject, and the metho<l of drawing 
it; with elementary lessons in Free-hand and OJiject prawing. 25p 
illustrations and Drawing Copies. Extra fcap 8vo. Cloth, . ... 1.75 

PRACTICAL PERSPECTIVE. Containing Perspective ProjecUon of 
Simple Points, Lines, Planes, and Rectangular Solids; Polygons, 
Prisms, Pyramids, Circles, Cylinders, and Arches, etc. Witli 36 
double-page illustrations. Extra fcap 8vo. Cloth, . , . . 1.60 

DRAWING FOR MACHINISTS AND ENGINEERS. Comprising* 
Complete Course of Drawing adapted to the .requirements of Mm- ' 
Wrights and Engineers ; also a Course of Practical Instrnctijoa in Ihe 
Coloring of Mechanical Drawings, etc With 200 eogr|ivlng!a aiij 
working drawings, 'including' 40 full-page and 6 treble-page plates. 
Cloth, .............. 2.00 

DRAWING FOR STONE-MASONS. \Vith Elementary Lessons in Free- 
hand and Object Drawing, and a concise history of Masonry. Contain- 
ing 6 double and 25 single pages of illustrations adapted for Drawing 
Copies. Cloth 1.50 

MODEL DRAWING. Containing the Elenaentary Principles of Drawing 
from Solid Forms, tlie method of Shading, and Pattenis for making 
Drawing Objects in cardboard. With 20 single and 6 double-page 
plates, 1.50 

GOTHIC STONEWORK. Containing the History and Principles of 
Church Architecture, and illustrations of the characteristic features of 
eacli period, the arrangement of Ecclesiastical Edifices, etc. ' With 7 
double and 18 single-page plates. Cloth, . . . . . , li^O 

DRAWING FOR BRICKLAYERS. With the Elements of Freehand, ' 

Object, and Plan Drawing. Containing 2 double and 32 single page^ " 
of illustratioas, adapted for Architectural Drawing. Cloth, . ,' '1.50 

DRAWING FOR CABINET-MAKERS. With Lessons in Ornamental 
and Object Drawing; Elementary Instruction in Water-color Drawing. 
Containing 29 plates. Cloth, . . . 1.50 

DRAWING FOR METAL-PLATE WORKERS. Containhig Practical 
Geometry and Projection, specially adapted to this branch Of industry ; 
the Penetration of Solids and the Development of SiirfiKtefl; Elemen- ' 
tary Lessons in Freehand and Object Drawing, <etc. With double and 
26 single pages of illustrations. Cloth^ . . * . . . 1.50^ 

CJOLOR. By A. H, Church, M. A., of Lineoln College, Oxford. Professor 
of Chemistry in the Royal Agricultural College of Science, Cirences- 
ter. With 6 colored plates and numerous diagrams. Cloth^ . . 1.25 
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APPrjED MECHANICS. By Eobert Stawell Ball* M. A., LL. D^ Pro- 
fessof of Applied Muthematics and Mechanics in the Bovnl College of 
Science, Dablin. Illustrated by numerous diagrams, uud 140 Questions 
* for Examination. Cloth, : . . (1.(^0 

DECORATIVE DESIGN, PRINCIPLES OF. By Christoplier Dresser, 
Ph. D. A comprehensive work on the Principles of Design as applied 
to the various A rts and Manufactares. Illostrated with *2 colored plates 
and Dumeroos designs and diagrams. Extra crown 4to. Cloth, gilt, . 3.75 

SYSTEMATIC DRAWING AND SHADING. Giving Practical Lessons 
on Drawing. By Charles Ryan, Head Master, Lemington School of 
Art Fifth Thoosand. 120 pp. extra cap Svo. Cloth, limp, . 1.00 

VAN NOSTRAND'S SCIENCE SERIES. 

It is the intention of the Publisher of this Series to issue them at intervals of 
about a month. They will be put np in a uniform, neat, and attractive Ibrm, 18mo, 
fancy boards. The subjects will be of an eminently scientific cliaraoter, and em- 
brace as wide a range of topics as possible, all of Uie highest character. 

Price, 60 Cents Baoh. 

I. CHJHKET9 FOB FURNAGES, FIRX-FI.ACIS, AND StEAJM BOILERS. By It. Arm« 

strong, C. E. 

II. Steam Boileb Explosions. By Zerah Colbum. 

J 1 1. Pb ACTic AL Desioninq OF RETAINING Walls. By Arthur Jacob, A, B. With 
illustrations. 

IV. pROFORTioNS OF PiN3 UsED IN Bbidoes. By Cliarlos E. Bender, C.E. With 
illustrations. 

V. Ventii*ation OF Buii#piNQ8. By W. F. Bntler. With illustrations. 

VI. Oh tub DEsiGNiKq A^CoNsiiBucTioN OF Stobaqs Besebvouw. By Irthar 

Jacob. With illustratlonfi. 

VII. Scbchabged and Diffebent F0BH8 OF Betainikg Wails* By James S. 
Tate, C.E. 

VIII. A Tbeatise on the Compound Encone. By John TumbuU. With illus- 
trations. 

IX. Fuel. Bf C. William Siemens, to which is appended the value of AbtifioolaIi 
Fuels as Compared with Coal. ' By John Wormald, C. E. 

X. Co3Jpou^D Engines. Translated from the French of A. Mallet Illustrated. 

XI. Theoby of Abghes. By Prof. W. Allen, of the Washington and Lee Colkge. 
Illustrated. 

XII. A Pbactical Theoby of Voussoib Abches. By William Csin, C.E. Il- 
lustrated. * 

XIII. A Pbactical Tbeatise on the Gases Met With in Coai> Mines. By 
the late J. J. Atkinson, Government Inspector of Mines for the Counts of 
Durham, England. 

XIV. Fbiction of Aib in Mines. By J. J. Atkinson, author of "A Practical 
Treatise on the Giises Met With in Coal Mines.'' 

XV. Skew Abches. By Prof. E. W. Hyde, C.E. Illustrated with numerous en- 
gravings and three folded plates.- 

XVL A Gbaphic Method fob Solving Cebtaik Aloebbaic Ei^uATioNS. By 
Prof. George L. Vose. With Olnstrations. 

XVI L Watbb ani Wateb Supply. By Prof. W. H, Corfield, M. A., of the Uni- 
versity College, liondon. 

XVIII. Sewi^A&b and ^Sswaqb UxiLizATioir. By Pro! W. H. Cprfield, M; A^ 
of the Uniiiersity College, X^ondoii. 
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XIX. Stbxkgth op Beams Undeb Traksyerse Loasb. By Trot. W. Allan, 
author of ''Theory of Arches." With illustrations. 

XX. Bridge and Tunnel Centres. By John B. McMasters, C. £. With lllus- 
triatioDs. 

XXI. Safety Valves. By Bichard H. Buel, C. £. With illustrations. 

XXII. High Masonry Dams. By John B. McMastere, C.£. With illustrations. 

XXIII. The Fatigue of Metals under Repeated Strain jt, with various Tables of 
Besults and Experiments, From the German of Prof. Ludwig 8pangecberg. 
With a Preface by S. H. Shreve, A. M. With illustrations. 

XXIV. A. Practical Treatise on the Teeth of Wheels, with tiie thi^ory of 
the use of Bobinson's Odontograph. B;^ S. W. Bobinson, Prof, of Mechanical 
Engineering, Illinois Industrial University, 

XXV. Theory and Calculations of Continuous Bridges. By Mansfield Mer- 
riman,C. K With illustrations. 

XXVI. Practical Treatise on the Properties of Continuous ^idgzs^ By 
Charlea Bender, C. E. 

XXVII. On Boiler Incrustation and Corrosion. By F. J. Rowan. With 
illustrations. 

XXVIII. On Transmission of Power by Wire Rope. By Albert W. Stahl. 
With illustrations. 

XXIX. Injectors. The Theory and Use. Translated from the French of M. Leon 
Pochet. With illustrations. 

XXX. Terrestrial Magnetism and the Magnetism of Iron Ships. By Prof. 
Fairman Rogers. With illustrations. 

XXXI. The Sanitary Condition of Dwelling Houses in Town and Country. 
By Qeorge E. Waring, Jr. With illustrations, 

XXXII. Cable Making of Suspension Bridges as Exemplifed in the East 
River Bridge. By Wilhelm Hildenbrand, C. E. With illustrations. 

XXXIII. Mechanics of Ventilation. By George W. Rafter, Civil Engii^eer. 

XXXIV. Foundations. By Prof. Jules Gaudard, C.E. Translated from the 
French by L. F. Vernon Haroourt, M. I. C. E. 

XXXV. The Aneroid Barometer, Its Construction and Use. Compiled by 
Prof. George W. Plympton. Illustrated. 

XXXVI. Matter and Motion. By J. Clerk Maxwell, M. A. 

XXXVII. Geographical Surveying. Its Uses, Methods, and Besults. By 
Frank De Yeaux Carpenter, C. E. 

XXXVIII. Maximum Stresses in Framed Bridges. By Prof. Wm. Cain, A. M., 
C.E. Illustrated. 

XXXIX. A HandiBook of the Electro-magnetic Telegraph. By A. E. 
Loring. Illustrated. 

XL. Transmission of Power by Compressed Air. By Robert Zahner, M.E. 
lUoBtrated. 

XLI. On the Strength of Materials. By Wm. Kent, C. E. 

XLII. VoussoiR Arches Applied to Stone Bridges, Tunnels, etc. By Prof. 

W. Cain. 
XLIII. Wave and Vortex Motion. By Thomas Craig, Ph. D., Johns Hopkins 

University, Baltimore. 

XLIV. Turbine Wheels : on the Inapplic»ability of tlie Theoretical Investiga- 
tions of the Turbine Wheel, ns given by Rnnkine and others to the modern 
constructions. By Prof. W. P. Trowbridge, Columbia College. 

XLV. Thermodynamics. By Henry T. Eddy, C. E., Ph. D., University of Cincin- 
nati. Illustrated. 

XLVt. Ice- MAKING Machines. The Theory of the Action of the various Forms 
of so-called lee Machines. Translated from the French of M. Ledoux. Illus- 
trated. 
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XLVII. LnrKAOBB : the different Forms and Uses of Articulated Links. By J. D. 
C. De Boos. From the French. Illustrated. 

XLYIII. Thkobt of Solid akd Bbaced Abchj^ : applied to Arch Bridges and 
Boofs in Iron, Wood, Concrete, or otket material. By William Cain, C. £. 

XLIX. On thk Motion of a Solid in a Fluid, and thb Yibrations of Liquid 
SPHBROiDt Bi^p Thomas Cr^g,Ph,D. Illtislrated, . > 

L. DweLlino Houses: their Sanitary CJonstruction and Arrangements.' iir Prof. 
W. H. Ck)rfield, M. A , M. D. 

LI. The Telescope: the Principles involved in the Construction of Befracting and 
Beflecting Telescopes. By Thomas Nolan, B. 8. With illustrations. 

LII. ImaoinabyQuantitekei: their Geometrical Interpretation. Translated from 
the French of M. Argaod. By Pcof« A.& Hardy* 

LIII. Induction Coils: how Made and how Used. Illostrnted. 

LIV. The Kinematics of Machinery; or, the Elements of Mechanism. Br 
Prof. A. B. W. Kennedy. With a Preface by Prof. B. H. Thurston. 

LV. Sewer Oases: their Nature and Griffin, and how to Protect our Dwellings. 
By Adolfo de Varon% A. M., M. D. With illustrations. 
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CHAPTER XV. 
THE USE OF MATHEMATICAL TNSTKUMEHTS. 



In. the foregoing Oatxilogue we have divided the sets of Drawing Itistniments iuuf 
Uliree classes, viz. : Brass, Fine German Silver, and -Extra Fine Hwhb. The brass 
instruments are intended for schobls ; the fine Gernmn silver ' and the eztm fine 
Swiss instruments for tiM practical dnUightsibaa. . 

Without the aid of aome drawing iostcumenty a stodent cannot obtain a thorough 
knowledge of Georaetryi Trigonometry, or Surveying ; but, as very few who go over 
these branches in youth ever make any practical use of them in after life, it is not 
necessary that tlie draining Instruments which are furnislied to schools should be^ 
any finer in finish and quality than is sufficient for a clear demonstration of the prob- 
lems. The sets of brass drawing instruments are equal to all the wants of a young 
student. 

But to the practical draughtsman, his drawing instruments are next to his head 
and his hands, and they must be of the best material, well and accurately finished. 
He uses them every day and all day, and if they are not perfectly correct the loss 
and delay occasioned by them in one instance will be much greater than the cost of 
a good set of instruments, which can be used his lifetime. 
The fine German silver drawin^^ instruments meet the wants of the practical man. 
The extra fine Swiss drawing instruments are more nicely finishea than the fine 
German silver; the metal of which they are made resembles more closely pure 
silver; they are more substantial in their construction, and consequently more dur- 
able. As a general rule, draughtsmen give the preference to the extra fine Swiss 
d 'awing i nstrn men ts. 

The fewest drawing instruments a mechanical or architectural draughtsman can 
posfiibly perform his work with are the following, viz. : 

A pair of Plain Dividers, 5 or inches long, as No. 6*3. 

A pair of Dividers, 5 or 6 inches long, with changeable points, as No. 73. 

A pair of Small Spacing Dividers, as No. 78. 

A Spring Bow Pen, as No. 81. 

A Spring Bow Pencil, as No ^4. 

A Drawing Pen, an No. 87. 

A Drafting Scale. 

A T Square. 

A Triangle. 

A Drawing Board. 

An Irregular Curve. 

Half dozen Fastening Tacks. 

An engineer or surveyor can perform his work with fewer drawing instruments. 
1 he following list will suffice : 

A pair of Plain Dividers. 5 or 6 inches long, as No. 6G. 

A pair of Dividers, 5 or 6 inches long, with changeable points, as No. 73. 

A Drawing Pen and a Drafting Scale. 

It must be borne in mind that the above are lists of instruments which are abso^ 
Intely necessary for the architect and engineer to have, nnd without which he cannot 
follow his profession ; but there are many other instruments mentioned in the Cata- 
loji^ue which can be added, and by their aid the work can he much simplified and 
more speedily accomplished. 

Having made these general remarks, we will now proceed to describe each of the 
drawing instruments, their use, and bow to use them. 
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OfHE PLAIB DIVirBes, 

This instrument consiats of two legs, tbe upper half of which are made oi bnwB ot 
<tiTiiuin silver, and the k>«^r half, or points, of temfkeied Btt^ei. In the tine iBBlru- 
lueiittt, the joints about wiiicb tbe legs move should be framed of the two difEer- 
ent iiietats^-German silver and steel ; by tbis arrangeaient the wear is ni«ch 
(lintinmhed and greater uniformity and smoothness of moti* n if« obtained. II 
this tmiffiruaity and smoothness be wantinf:» it is extremely diffinilt toscil the 
leg'i quickly apart at a desired distance; '£>r being opened and cl^ed by the 
tins^ers of one hand, if the joinfi is not good tb^y will move by fits and ^tartts 
and either go beyond or stop short of tne point ; but when they move evenly 
tbe pressure can 1« so applied as to open the legs at once to the exact distance, 
aud Uie joint must be sufficiently tight to hold them in tbis position, and mtt 
|)ermit them to deviate* from it, i>i •conse^uenee of a small amourit of pressure 
wiiich is inseparable from their use. The joints of the dividers are tightened 
or looAened by iaserting tbe two steel points of the key into the two small lioles 
on one side of the head of tlie dividera, and tanking irom one to, tighten it and 
in the opposite direction to loosen it. 

THE HAIB-SFBIira DIVIDEBS. 

Wlien greater accuracy in setting the legs apart is required than can be obtaineil 
by the joint albne^ a dranghtsman uses the Hair-spring Dividers. '' 

The peiuliaiity of these dividers is that the upper part of one of 
tlie steel points is formed into a bent spring, wfiieh, being fastened 
iivtd tbe German silver portion of the leg, near the joint of the di- 
viders, is made tct fit into a groove cut the whole length of the 
German siver part of tlie leg, into which groove tbis spring cun be 
drawn, or let slip out, by turning the screw on the middle of that 
side of the dividers. 

No. 69 represents, the Hair-spring Dividers when shut np ; No. 
69a represents the same dividers with the spring let a Httle out of 
the groove by loosening the screw. 

To take a distance with the Hair-spring Dividers they ninst be 

opened as nearly as possible to the required distance *, set tlie leg 

without spring on the point from which the distance is to be taken, 

and make the point of the otiier^leg coincide accurately with the 

end of the required distance, by loosening or tightening the screw on the side of tbe 

vpruig leg. 

THE STBBIt 8PBITO BFAOIHa DIVIBEBS. 

In mechanical and architectural drawings it frequently occurs that a large numbei 
of very small equal distances are to be set off, not only at one time, but re- 
peatedly, upon the same drawing; for this purpose the ordinary dividers 
are too large and inconvenient to handle rapidly, and having nothing but 
the joint to hold them in their position, are liable to get their e^ctension al- 
tered. For such work there is used a pair of verv delicate dividers, ma<*e 
altogether of steel, the two legs of which are united at the top by an arched 
spring and drawn together or opened by the screw in the middle* On the 
itop of tiie arched spring an ivory or German silver handle is attached, 1 y 
which the instrument can be quickly turned over and over when used in 
spacing off a^ number of equal distances. The size of the spacing dividt-iis 
mostly tised are three inches long»with the legs delicately rounded from tl r 
regulating screw to the points. The advantages gained by these spacing 
dividers are gr^.^ter nicety and accuracy of adjustment and no liability f»ft 
acc'itlental change when once adjusted. 

DIVIDESS WITH GHAV&EABLE POINTS. 

-fan arc or circle Is to be described faintly, merely as a guide for the termination 
of other lines, the steel points are generally sufficient for the purpose; but when arcs 
and Circles are to be drawn permanently and to show clearly, one point of the divid- 
ers must carry either a lead pencil or ink. To accomplish this the steel parts of the 
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legs of the dividers are made so that they can be ttxken out and replaced by pieces 
either for pencil or ink ; the small screws in the raiddJe of the legi retain the poiiitK 
'Irmly in their places. The cut 152 illustrates a setwitli i pen«point, a; a pencil- 
point, b; a dotting-point, e; a needle-point, d, and a lengthen ing-oar, e. 

The pen*point, a, oonsists of two steel blades, so bent tiiat when the points rearlr 
touch euch other there is space above for holding ink ; the tvra U»n€S>are drawn 
together or put aprt by a regulating screw in the mid^lie. One of the steel blad^ 
works upon a joint at its uppeir eiKl, so that the ink can be thoror^^hly cleaned of! 
when the pen-point is to be put away , and thei^eby prefventing its being injured by 
rusting. 

To use the pen>point, niter securing it tightly in the proper side of the dividers, 
tlieink is put in between the blades by a common writing d 4 a b 

pen, which should be drawn down and out between th« 
points *f then the points of the blades are brought to the pro- 
per distance apart for ranking the line — the closer the points 
aretogetherti;efiner the line; tlie |)oint of the jien- must 
always be as near at right angles to the paper as posctible; 
a joint is made in the German silver part of the point to 
regulate the proper inclination. 

The |)encil-point, 6, is made of German silver, the lower 
part of which is formed into a tube; a lead-pencil is placed 
m this tube and held tightly by tlie clump*acrewon the elde. 

The dottiog-point, c^ is exactly Hke the pen-fpoint, witk 
the uddition of a small toothed wheel, wliioli revolves: be« 
twe<^ the point» of tlie blades, eiich tooth leaving a dot 
wherever it toiidies the papery and thus* instead of « con- 
tinpous'ink line, a line of dots is made; sudi lines are 
meimt to illustrate the course of an imaginary line or arc. . 

The needle-point, (/, is made similar to thepencil^point; the tube ottthe lower end 
is only large enough to take a fine needle, which is held (eeurely in its place by tie 
thnmb-screw on the side.' The needle-point is put in place of one of the Bt«el.iegs 
of the dividers when a number of arcs are to be made n'om the same oenti^ ; i tdoes 
not deface the drawing by large holes, as the ordinary steel points would. The pen, 
pencil, dotting and needle* points^ tire all made with a joint near their .npper end, iin < 
order to bring the poiiits.at right angles with the |)aper. 

The Icngthening^iiar, e, is made wholly of* German silver, one end of which fits in 
place of one of the steel legs of the dividers and the other end has a socket and 
binding-screw for receiving and holding the pen, pencil, or dotting-point. It is 
used when larger circles or arcs are to be drawn than can be made by simply extend- 
ing tlie legs of the dividers. The side of the dividers into which the needle-point 
fits, also the steel point and the needle-point, are marked on the inside with small 
dots to indicate where these points are to be put when used ; those points which arc 
marked thua are to be used on the other side of the dividers. 

In a large drawing there is always a good amount of finer 
detail, which ran be executed with more accuracy and ease 
by a set of small instruments. The cut, No. 72, illustrates a 
set one-half the size of No. 73, but constructed and used in 
the same manner. It is not provided with the dotting-pen 
and lengthening-bar. Above the joints of the dividers a 
handle is attached, by which it can be held and used with 
more facility than by taking them by the joints, as is done 
with the large set. 

No. 158 represents a set of instruments similar to No. 7% 
but lias a spring over the joints and a regulating screw in 
the middle of the lege by which the points can foeopened or 
drawn together with great nicety an<l exactness. The handle is of ivory 
and much longer than thatof No. 72. With No. 158 there are two pen-points; 
when they are both substituted in place pf the steel points, an instrumetit for drawing 
parallel lines is obtained ; or, in other words, a railroad drawing-pen, the use of 
which see. cut No. 9% page 10. 
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TOGXET DIVIDEB& 

It 13 oflenticca foand convenient by tlie engineer and surveyor to have a pair of 

dividers for use in the field wliich can be carried 
with safety in the pocket ; these are called pocket 
dividers; the simplest form is a pair of ordinary 
plain dividers, 5 or 6 inches long, having a German silver sheath, with a blunt point, 
wiiich Bcrew.i over tlie steel points. No. 74 represents this form. 

Another fon.i of the pocket dividers is so constructed as to Include points for pen 
and pencil^ and yet all contained in a very small compass. No. 79 represents this 

form. Tlie legs of these dividers are joined together same as 
the ordinary plain dividers, but each of them is again jointed 
about the middle* so that the ends can be folded in toward the 
up]>er joint; a deep slot is made in each leg; from their ends, 
and running almost up to the middle joints in tliese slots, t^ie 
steel points are neatly adjusted on pivots ; the opposite end of 
one steel |)oint is finished into a drawing-pen, and the opposite 
9 e 1 ^^^ o^ the otfier into a lube for holding the l^ad-pencil ; thus, 
whea tlie steel points are revolved, either a pencil or j^-point 
is presented. When not in useu the legs are folded in at the 
middle joint ; the inner sides of the legs of the dividers are filed 
out to receive tlie points,80 that when they are not in use every 
delicate part is protected from injury. It will be readilv seen, 
that with the legs ^f the dividers fully AXtended, and both o< 
the sliarp steel (joints presented to the paper, that we have an 
a ordinary pair of dividers ; by revolving the point which has the 
drawm^-pen ou the opposite end we will then have a pair of dividers with pen^pointfof 
describing ink circles; but if we should revolve the other steel point, we should then 
hav« a pair of dividers with pencil-point for describing arcs and cirdeawith the lead 
j)encil. Fig, a represents No. 79 drawn on a larger scide and folded for the pocket 
Another form of pocket dividers is represented by No. 179. The legs are jointed to- 
gether the same as an ordinary >pair of dividers, but instead of being solid they are 
drilled out from the end almost up to tho joint. The steel points, instead of having the 
()en and pencil-points at their opposite ends, as in No. 79, are jointed in the middle* 
When not in use the pen and peocil^points are slipped into the holes in the 
legs uf the dividers and. the steel point bent up against tlie insidoy as repi*e- 
sentod in t!)e;Gnt. When a pair of plain dividers is wanted, the steel points 
are turned out strniglfct with Ibe legs of the dividers. When a pair of dlvir 
ders with peu-point is wuhtec), the pen is withdrawn from the dividers an4 
the steel point slipped into the hole in the leg; and in the same way th^ 
penci i-point takes the place of its &teel point, when a lead-pencil circle isto 
be <1rawu. For making vei7 smail.'Cirdest either of ink or lead-pencil, the 
)>funts can le witlidRiwn fr^m tb^ legs of the dividers and used indep^nr 
dent < f tlicm, a$ the steel point, with pen^poiM,; of its^ is a bow. pen, and 
the steel iMunt, with lead-pencil holder, Is a how pencil. : . 

THSEB-LEOOED DIVIDI3E8, 

or, triangular. compasscA, are used for transferring triangular areas from one 

<lnwi:ig to another. It is an ordinary pair of plain dividers, with a third leg at- 
tached by a universi^l joint to the facex)f their joint, sp 

' ^■*** that whatever may happen to be the form of the trian- 

gle the legs cau be turned to bring each of the points 
upon one of the angles. 

Xo use the triangular dividers, open the main legs to 
tiike in the base; then ofien and turn the third leg and 
brin;; it upon the angle above the base; the legs of ^lie 
dividers are now set to the ibrm of the triangle^ whu^^ 

Ciin K^ transftuxiedorrectlytoany other drawing* • . . , > 
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BISEOnHa DIVIDEBS, 

or wholes and halves, is a pair of ordinary dividera, with the legs continued be- 
yond the joint, the legs above the joint being made exactly one-half the length ot 
those below, therefore, when the longer 
legs are extended to any two points the 
distance between the points of the shorter 

legs will be one-half of that between the longer points. This instrument is very use- 
ful when a drawing is to be reduced one-half or enlarged double the size of a given 
copy. If one of the points should get broken it will be necessary to alter all liio 
other points, and keep up the proportion between the short and long legs. 

PBOPOBTIOKAL DIYIBEBa 

This instrument is designed for dividing a line into any number of equal partn; 
for describing regular polygons in given circles; for reducing or enlarging the area 
of a drawing, and also for taking the square and cube root of numbers* 

The bodies of the legs of these dividers are made of a flat piece of German silver, 
or brass, with a rectangular opening cut in each nearly the whole length ; the ends 
of the legs are armed with steel points ; the longest two are four or five times 
Che length of the shortest ones. The legs are put together with the rectangu- 
lar openings exactly opposite each other, and retained in their place by clamp 
plates and a thumb-screw, which can be moved up and down the opening and 
made tight at any desired point ; these clamp plates and thumb-screw eonsti- 
tate the joint of the dividers, upon which tlie legs are opened, and it is easy 
to perceive that if this joint is exactly half way between the extremity of the 
points the two ends will open totlie same distance, but if the joint is moved 
nearer one end the opening of the points will bear the same proportion to 
each other as the longer does to the shorter part. 

The cheaper form of these dividers (No. 23, p. 4) have but one set of gradu- 
ations, by which lines only can be subdivided ; the proportions are J, |, J, |, 
h h i> h "fu* ^^'^^ ^^f if the line across one of the clamp plates is made to 
come opposite either of the divisions on the leg, the two ends of the dividers 
will open in that proportion. 

The best proportional dividers (Nob. 76 and 169, pp. 9 and 23) have one 
side of one of the legs graduated for dividing lines into -J-J, |, J, |, J, J, J, |, 
it h it h I'&j i*r» ^^^ ^^® other side of the leg is graduated for inscribing 
regular polygons of 6, 7, 8, 9. 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 and 20 sides 
in given circles. To use the lines of polygons, bring the line across the clamp 
plate to coincide with the graduation which is marked with the number that 
the polygons is to have sides, then open the dividers and make the long steel 
points take in the radius of the circle, then the distance between the small 
points will be the length of one side of th« required polygon. As very few propor- 
tional dividers are made with the graduations for enlarging the area of a drawing, and 
those for taking the cube and sqj^uare root of numbers, on account of their practical 
use being very limited and quite complicated, we have concluded to omit their 
description, and refer those who wish to be informed npon the use of those gradu- 
ations to Heather's Treatise on Mathematical Instruments, page 5. 

Tlie joint of most of the proportional dividers is slipped along the rectangular 
opening by the hand ; but it is frequently quite difficult to bring it exactly to the 
right place, as a little too much pressure will move the line a little too far« and an 
opposite pressure may pot it too far in the original direction agaio* ^©r nicety in 
adjusting the joint to the required point, some proportional dividers are fitted with a 
bar and micrometer screw, by which the joint can be drawn exactly to the required 
division. . (See No. 162, p. 23.) Another plan is to have a rack fitted on the inside 
of the rectangular opening and a pinion attached to the sliding joint fitting into it; 
by turning the milled thumb-screw of the pinion the joint is moved up and down in 
the rectangular opehrng with great regularity and exactness. Great care must be 
taken that none of the points of the proportional dividers get broken, for if one is 
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broken all four must be altered, so that the graduatiODB shall still represent the right 
proportions. 

BEAM O0KPA88E8. 

In drawing a circle of very long radius, for which the dividers with lengthening 
bar are insufficient, the draughtsman is obliged to make use of the beam compass, of 
which there are two forms. No. 80 represents one form, without the beam, which is 
made of wood. The main parts consist of two rectangular clamps, of German silver 
or brass, to the under side of which the points are attached. One of the points !|| 
made so that it can be detached and in its place a point either for ink or lead pencil 
substituted. To use this form of beam compasses, fasten the metal clamps to the 

edge of a wooden ruler at the distance apart of the radius 
of the circle to be described ; with one point upon the 
required centre, the other point is swung around, and 
the arc or circle completed. Under the whole length of 
one of the clamps a screw with fine thread and milled 
head is attached; upon this screw the point is adjusted j 
by turning the milled head, the point can be made to 
traverse from one side of the chimp to the other. The 
object of this screw is, after having adjusted the clamp 
cm the ruler as near as possible, to enable the draughtsman to bring the points very 

accurately to the required distance apart by turning it one way 
or the other. 

No. 170 represents the other form of the beam compass, in 
which the bar or rod is of German silver, about one-fourth of 
an inch in diameter, and divided into two or more sections^ 
with screw joints, for the purpose of convenience in packing 
away when not in use. The points are attached to Uerman 
silver tubes, which slide along the rod. One of the tubes can 
be adjusted to any position on the rod ; but the other is fixed 
at one end, and can only be moved by the adjusting screw to 
regulate small distances. To prevent the tubes carrying the 
points from turning on the bar, a groove is cut the whole length 
of the bar, in which run steel guides projecting from the inside 
of the tube. When the bftrs are screwed together, care mu£t 
be taken to have the groove in each section brought to its 
right position to make the cut continuous. With these beam 
compasses there are two round steel points, a needle, pen, 
and pencil points ; the needle point fits in place of the rpund 
steel point, which is attached to the stationary tube, and the 
pen and pencil points fit in place of the steel point attached to 
the movable tube. 



TEE BOW FEN AHD BOW FENOIL. 

These instruments are indispensable to an architectural or mechanical draughts- 
man for describing small circles from oce-sizteenth of an inch to two inches in 

diameter, such as the heads of screws, the hubs and tires of 
wheels, etc., etc. 

There are two kinds of bow pens and bow pencils. Those repre- 
sented by adjacent cuts are about three inches long, and the legs 
are extended and closed by the pressure of the fingers; the joint, 
upon which the legs move is the same as in the ordinary plain 
dividers ; one of the legs is made with a permanent needle point, 
the other leg is a pen or pencil point; both legs are jointed m the 
middle, so that the points can always be set at right angles to the 
paper. ; 

The other and best form of bow pen and bow pencil is that with 
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spring atid 'justing iscr^it. Of these there are two kinds; Those 
represented at Nos. 81 and 84 are made wholly of steel, except 
the handle, which is either of ivory or German silver. The legs 
are made of one straight piece of steel, which is bent in the mid- 
dle until the two points come within one inch of each other, and 
then highly tempered. A steel wire, three-fourths of an inch 
long, having a fine thread cut on it, is fastened to the middle of 
one leg, and passes through the other ; a small German silver nut 
k screwed on the end of this wire, and pressing against the leg, 
forces the points closer togetlier,; the parts of the legs above the 
screw being of tempered steel, when the nut is loosened the 
points will move back with iL 

The otlier form of the spring bow pen and bow pencil is represented by Nos. 8S 
and 83. The leg, body, and handle are made of one piece of German silver or brow, 
three inches long; the lower end of the leg is finished with a small tube and clami* 
screw for receiving and retaining a needle point; the body is almost twice the width 
of the leg, and a groove is cut the whole length of one of its Hides; the 
pen or jpencil point is attached to a tempered steel spring, tiie end of 
which IS screwed fast into the upper end of the cut in tlie body ; a steel 
wirey half an inch long, with a nne thread cut on it, is fastened into the 
body, and passes through the spring just above the pen or pencil point ; 
a nut is screwed on the end of this wire, and bears against the spring 
and forces it in or lets it out of the cut in the body, which brings the 
pen or pencil and the needle point nearer together or puts them far- 
ther apart. No. 82 represents the bow pen ; the bow pencil is con- 
structed in the same manner, but has a point for lead pencil instead of ink. No. 83 
has both a pen point and a pencil point, and by simply changing one point for the 
other, can.be used as a bow pen or dow pencil. 




This is a most important instmrnent to every dranghtsman, and should be well 
made and always kept in good order. It consists of two steel blades, attached to an 
ivory handle, aiid so bent that when the points are almost touching there 
is space between the blades for holding ink. One of the blades is hinged 
where it joins the handle, so that it can be opened away from the other 
blade when it is to be cleaned. A steel screw, having a German silver 
head, is passed through the hinged blade and screws into the other blade; 
by turning this screw the points can be brought to the distance apart for 
making the required thickness of line. There are three sizes of these 
pens, viz. : 4i indies, Scinches, and 6| inches long from the point of the 
pen to' end of handle. To use tlie drawing pen, put the ink between the 
blades with a common writing pen^ drawing it down and ont between the 
noints of the blades; screw the blades to the proper. distance apart for 
making a line the i^nired thickness. In drawing the' line the pen 
^iiould be held firmly against the ruler, slightly inclined in the direction 
the line is being dran^n ; the points of both bladen must touch the paper. 
Tlte handles of most drawing pens are made to unscrew, and a needle is 
fitted in the screw end, which can be used for pricking drawings from one paper to 
another. 

When lines of red ink are to he dmwn it is found best to use a drawing pen hay- 
ing tlie blades made entirely of German silver instead of steel, a«the ncid in the ink 
does not act npon and injure the German silver ns quickly as it does tlie steel. 
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BAILBOAD DBAWUra FE5. 

Fordnuving x^om peprallel linei in medianicftl «nd arekiteetuml drawings, or to> 

represent canals and railroads, a doubly 
drawing pen is used. It consists ef two 
drawing pens attached parallel to eacli 
other on one handle; the distance of tlie 

two pais apnrt is negalated by the adjusting screw between the- end of the handle 

and the: top of the pens. 

poxnisra F£H. 

The dotting pen. is made like the drawing pen; but has aUnelj toothed wheel, 

which revolves between the point<^ and instead of a 
continuous ink line it makes a dot for each tooth, 
and consequently a line of dots, when dmwn between 
two points. It is used when imaginary lines are to be shown on the drawing. 

XiP P£SAKBt7IAT0E. 

The map perambulator is used for measanng^ tiie length of curved lines, such aa 
the courses of rivers and roads, etc*, etc It consists of a finely toothed wheel, about 
ihree-fourths of an inch in diameter,, working back, and .forward upon a fine steel. 
Hcrew; the screw is supported in a neat Qerman silver frame, to which an ivory 
handle is attached. - To use the instrument, screw the wheel against the side of the 
German silver frame, from which a point' projects almost to the lower edge of their 
wheel, then roll the wheel along the. crooked, line nntil it reaches the end; then gm 
to the scale on the edge of the map or drawing and roll. the wheel bade to the side 
of the frame fsom which it was started, and the length of the crooked line will be 
ascertained. 

Every draughtsman should provide himself with a fine oil itone for dressing the 
pointtf of his dividers and pens, so as to keep tliein always in perfect working o^er ; 
lie should also have a fine piece of buckskin, for .wiping the insit^ruments oft' before 
letuming them to the case. In handling and using the . instruments the steel parts 
should come in contact with the fingers as .little as possible, as. the. perspiration rast» 
the steel, but does not materially injure tlie brass or German silver. 

THE FKOTEAOTOB 

is used for plotting surveys and laying off angles in general. Kos. 301 and 306 re- 
present semicircular pieces of horn, brass, or German silver, on the middle of the 

diameter of which a dot or' 
small cut is made, indicating 
the centre ; the edges are di- 
vided into 180 parts or de- 
grees, or 360 parts or half de- 
grees. The best protractorn 
are always divided in half de- 
grees. The horn protractoia 
are made of a solid piece of horn, rolled as thin aa writing paper; tliey are transpa- 
rent, and the lines for each ten degrees are drawn almost from the centre to the edge 
(see Ko. 301 ). To reduce the weight of metal protractors, and render them more con- 
venient to use, a semicircular -piece is cut out, leaving all round an edge one-half 
to three-quarters of an inch aeross ; the circular edge is then divided in degrees or 
lialf d3gr«&es (see No. 306). 

To protract a survey, draw a north and south line, and take a point about the 
middle ; bring the oentre of the protractor over this point, and make the straight 
edge come even with the Hoe ; now set off the bearings on one side of the line for 
eastings, and on the other for westings; then remove the protractor, and draw fai«l| 
lines from the centre to the points marked off, and with the parallel ruler, dividern. 
and scale, bring the lines to connect and forin a figure of the survey. To set off an 
angle from a given point on a given line, bring the centre of the protractor to the 
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point, and make the edge come on t!ie line ; then with the point of the dividers 
mark on tlie paper where tiie required degree o6uie^ and draw a line from tiie giTen 
point to that point, and the angle made by the two lines will contain the required 
onmber of degrees. 

There is always more or less dificulty in marking of}' the degrees from the pro- 
tractor, with the point of the dividers, to do it accurately and distinctly, so that 
w!ieii t!ie protractor is removed the direction of the required line can be readily 
83en. To obviate this difficulty the protractor with arm is made; the ori^ is simplr 
a ruler of the same material as the protractor, jointed to tlie centre, so thut it can I c 
rovolvcd from one side to the other; it projects about three inches beyond the cc1.;;e 
of the protractor After sitting the protractor on the line with its centre over tJio 
point from which the line is to start, bring the beveled edge of the arm to the re- 
quired degree, and with the point of the pencil resting against that edge, draw a 
i^:raig!it line; now, when the protractor is removed, there is no doubt about the po- 
sition and direction of tlie line. 

The protractor with arm is divided in half degreiEis, and with it angles can be laid 
O.T correctly to fifteen minutes, but when great accu- 
racy i^ t ) be observed, and the angles are required to 
be laid off to the very minute, a vernier must be at<> 
tachc<l to the arm. It is made by widening the arm 
and cutting a square opening in it at the part where 
it crosses the edge of llie. protractor; the edge of the 
openin^^ which meets tlie graduated edge of the pro- 
tractor u divided in such a manner as to enable the 
ports of .1 degree less than thirty minutes to be ac- 
counted fjr correctly when laying ofi'the angle. For 
a general descriptioo of verniers, see Gillespie's Land Survey, Clmptcr II, page 228. 

A wliole circle protractor is made and used the same as the half circle ^ it is, in 
ren!!ty, two half circle prutmctors, haviniiT t^he same diameter. 

, Til 3 bevel protractor is made of steel ; it is half circle and with arm f itsetroighl edge 
projects beyond the arc both ways. The arm, 
Kistead of being fastened permanently at the 
oe»tre, as is the case in other protracters with 
arms, has a narrow opening cut in it, almost 
from one end to the other; the arran.rjements 
which hold the arm to the protractor fitin this 
c;)tand a clamp nut retains it in its place ; 
by loosening the clamp nut the arm can be 
slipped so as to project above the arc, or be- 
low the straight edge, as may be wanted. 

This protractor Is intended for the use of machinists in obtaining or laying off bevels 
upon a piece of machinery. 

BSOTANaULAB. PfiOTKAOlOlt, 

'* This form of protractor is generally made of ivory, and six inches long, by one and 
three-quarters to two and a half inches wide ; tliree edges of one side are divided in 
parts corresponding to the degrees and half degrees of 



the semicircular protractor ; the other edge has a divi- ^ ^ '^^'^^^^^^^^'^1^^''^ !:^ 

sion half way between the ends which represents the 

centre of the circle and the point in which the lines 

around the three edges would all meet if continued. 

To understand the graduations around the edges, talte a half circle protractor and 

bHn^ its centre to the mark on tke side not graduated, and make its straiglit edge 

correspond with that side; now, it will be found that where the graduations on the 

edges of the two protractors come in contact they represent exactly the same number 

of decrees; and if the other lines on the rectangular protractor were continued they 

would meet the corresponding ones on tlie semfcircnlar protractor. This pn^rartor 

i^ used f T the snrae purposes and in the same manner as the semicircular protracton 



JAMB9 W. QUBCK it CX)., rBnJU>ELFRU. 185 

Besides ilie protracting scale around liie e(jgesy't>ne side of the rectangcilar protraetiMr 
hasoa it a diagonal scale of equal parts, and scales of 2D, 25, 30, 3>, 40, 45, 50, and 60 
equal parts to the inch; also, a scnie of chords for arcs of a circle four inches diame- 
ter; on tlie other side are scales of ^ in.,}^, f, }, f, f, f, 1, 1 }, 1\ in., each subdivided 
hito twelve parts; also, a scale of chords for. aj is, of a circle h'lx inches diameter; 
the edge >vhich has the centre mark on it is divided into forty parts to the inch. 

The diagonal scale consists of a series of eleven parallel and equi-dibtant straight 
lines ; across these, and at right angles to th^n, another series of lines are driGii;i'n,Iiav- 
if.*.g the spaces between every two lines to meanure exactly one-quarter of an inch. 
1 he top and bottom line of tlie eleven parallel lines have t£e £rst quarter of an inch 
divided into ten equal parts, also^ the last half of an inch. A'line is drawnfrom the 
fust of these small subdivisions of the first parallel line diagoDally across the other 
nine line^, to the beginning of the snbdividea part of the lower line; and from each 
of the other subdivisions of the upper line, lines lire drawn parallel to the first diag- 
onal line. It is readily seen that at the point where one of these diagonal lines 
crosses each one of the nine parallel lines, it increases its distance from the perpen- 
dicular line by one-tenth of one of the small subdivisions for every parallel line. 

To take off distances of two fig^ires, say 46'— chains, feet, or miles — place one point 
of the dividers at the fourth perpendicular lire on the top parallel line, and open tlie 
dividers to the sixth subdivision at the beginning of the line. If we have three 
places of figures to tnke off, say 467— chains, feet, or miles — open tlie dividers as be- 
fore, alon^ the top line, from the fourth perpendicular line to the sixth subdivibion ; 
now hthifp the point of the dividers down the fourth perpendicular line to the seventh 
parallel line; the other point of the dividers then will not be on the interpection of 
the sixth diagonal line and the seventh parallel line; but when it is opened to that 
point the dividers will take in the required distance, vis., 467. 

GENERAii Rule. — To take off any nuniher to three places of figures from a diag* 
onal scale: on the parallel line, indicated by the third figure, measure from the diag- 
onal line, indicatca by the second figure, to tlie perpendicular line, indicated by the 
first figure, 

£Hai9IXES> CRAXS C0AL£3, OF EQUAL FAET8, 

are those which have one inch, or a portion of an inch, divided itito a noniber of 
equal parts; they are marked 20, 25, 30, 85, 40, etc., etc. ; and it is to be understood 
that each one of the fine divisions at the beginning of the lines is that part of t>n inch 
represented by the figures before the line ; that i«, if 20, ench one is the ^V ^^ ^^ inch, 
and if 40, each division is the -^^ of an inch. There are but ten of the liner divisions 
marked off at the beginning of each line; after that, each graduation repreFents ten 
of the very small ones. On the ivory protractors, and the scales usually with sets of 
instruments, it will be found that there is another set of divisions over the fine ones 
on each line; tlicse divide the first large space into twelve equal parts. 

The measuring chains used by engineers are fifty or one hundred feet long, and each 
link one foot long; therefore, if each one of the large divisions on the scales is called a 
chain, the fine divisions will each represent ten links, if the chain rsed leonehundred 
feet long, and five links, if a fifty foot chain is used. The size of the drawing is there- 
fore rei;ulatod by the selection of one of these scales to lay off the length of the linen 
i y. If the measures are in feet and tenths of a footj each of the large divisions can- 
1 e called one foot, and each of the fine divisions will he one-tenth of a foot. If the 
measure is in feet and inches, each one of t^e lar'^e divisions can be cnlled one foot, 
and each one of the twelve fine divisions above the otherfine divisions will be orieinch. 

ASOHITEGTS' fiCAL£3, CF EQUAL FABT8. 

In making a plan of a building or a drawing of a piece of machinery, it is neces- 
sary to make a snmTl fractioti of a foot represent a line, which, in reality, measures a 
whole foot; the p-nles mostly used for this ]iurpo5»e are -f^ of an inch A, ^, J, |, J,!*; 
f, 1, IJ, and 3 inches to the foot; th't i«, everv 16th of an inch is laid off the wholu 
length cf tlie scale, to »*enres«»nt f<K*t, and the firrt 16th is divided into twelve elqual 



'^mriByio re{>re8ent the iiichM| and the same wiUt tbeYt> and all the .other dmai^ns 
to ii inches to the foot. 



8GAIE OF GEOBBS. 

The chord of an arc is a straight line joiaing the two extremities of t}ic arc. Tue 
grudoations on tiie scale of chords represents the length of tlie ehordii of tUl uicis, from 
one degree to ninety degrees. The chord of an arc of mxtj degrees is always «q(ial 
to the radios or half the diameter of the circle* The chord of sixty i$i .always used 
for describing arcs for laying off angles or meaaarlng angles already laid off« 

On some of tlie ivory scat^ there are ibund. a Bwahe? of other graduations, marked 
Bhu.) Lon., 8ii].y Tan., H. T^ Lat« These initials stand for Bhumbs, Longitudes, 8inea, 
Tangents, Semi-taii|peBts, and Latitudes. As these are only need in tlie fitudy and ap- 
plication ofnavigatioQ we will omitdescribinit tliem here^ and refer tliose who wish 
to know tlieir applieation to Heatlier^s Treaiiseot) Mathematical I nstruments^ puge 1 S. 
Tiie scales described in the preceding pages are those ueqally found on the six-inch 
ivory protractors and six*inch ivory sc^^s. As a^^eneral rule, draughtsmen wo|u)d 
prefer scales of greater lei^th than six inches, and with only a certain class of divi* 
sions on them. The Ivory Chain Sealeis twelve inches long, and has (wo edges beveled 
and graduated eitlier to 10 and 10 parts to the inch, or 10 and 20, and so on up to 100 
parts to the inch, tlie fine grac^uations being continued the wltole lengtli of scal«u 

The Triangular Chain Scale is made of wbllrseafioned boxwood ; the six edges an^ 
graduated each with a single scale, viz.: 
one edge has 10 parts, to the inch, one 
20 parts, one 30 parts, one 40 parts, one 
50 parts, and one 60 parts. 

The Triangular Scale for arcliitects 
lias five edees, graduated with two 

scales on each edge, as follows: one edge has each A of an inch, and each -^^ of an 
inch marked off; the -fj are numbered from one eno and tlie A from the other. One 
edge has each i of an inch, and each i of an inch ; one edge nas each f of au incli, 
and each f of an inch; one edgehas.each i of an inch, and each an inch j one edge 
haseveryl finches, and every 8 inches; and one edge is divided into inches am! 
lOths of an inch. The first aivision of tlie /j scale is divided into four equal parts ; 
consequently, if the -f^ represent one foot, each of the subdivisions will represent t» 
inches. The -v^^, i, i, and f have the first division divided into twelve equal parts ; 
therefore, if tlie primary divisions represent one foot, each of the subdivisions will 
represent one inch. The ^ and f of an inch have the first division divided into 
twenty-four equal parts; therefore, if the. primary divisions represent one foot, each 
of the subdivisions will represent the half of an ii^ch. The 1 inch and 1} inches 
have the first division divided into forty-eight equal parts ; and if the primary divi- 
sion represent one foot, each of the sirbdivlsions will stand for one-quarter of an 
inch. The 3 inches has thofirst division divided into ninety-six equal parts ; ami 
if the primary division represent one foot, eacli of the subdivisions will represent 
tlie oneTeighth of an inch. 

The Ivoiy and Boxwood Flat Architect's Scales, Nos. 40^ artd 454, are 12 inches 
long by 1 j^ inches wide, and huve the following divisions on them, viz. : i, ict ii f , 
hij h h Ih Hy lf> ^f % ^y 2J, and 3 inches to the foot; the |, \, i, and 1 inch 
divisions are graduated on the two edges of one side — all the other divisions are laid 
off on the body of the scale. The primary division of each scale is divided into twelve 
equal parts, to represent inches, and in the i, f, }, l, H, 1}, 1}, 2, 2^, 2}, 2|, and 3- 
inch scales, the primary divisions of each are also divided into ten equal parts, by 
faint dots over the twelve parts; each one of these represent the one-tenth of a foot, 
when the primary division is taken for one foot. 

The Ivory and Boxwood Arcliitect's Scales, with 16 different graduations, nil 
brought to the edge. Nos. 410 and 458 have the iiame graduations on them.as Nos. 
406 and 454, but liave them arranged in sucli a manner that the divisions of each 
graduation come oiit to one or the other of the four edges. The advantage of baviiig 
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tto€ igmdoftticm wi scales icorae but to the edges is/ that the edge of the scale can be 
Itfo^ght to the line, and the reqoired distance marked off without taking it with the 
dividers, thereby insuring greater accuracy and less trouble. 

PAP£B 801LE8. 

A very convenient thongh not very lasting scales; are printed from eoppei^platee 
on strips of card^board; they: are 19 iooiies long by 1^ inches wide; each strip has 
but. one scale on it, and that on one edge. They are usually put up in sets of six, 
thus : t, i, i, 1, IJ, and 3 inches to the foot, for series A ; ani A» i» A* A» i and j 
olaito inch to the foot, for series B; and 10^ 20, 30; 40, 6O4 and 6u parts to tlie inch, 

C(k«> d^wvAtt f^. n^K^o^ ciaaIaA Wn«*»ji» nrtA^^ r\t 4lkA on ■»%.&.«>« a ^.akSBrnM.! am «1%.a mr^^m»..^,m •-..^^^m ...l^t^I. 




«|oal Upon 

Mttdes made of other material. 

STEEL BULE8, OB 8GALE8. 

These scales are intended for the use of machinists in making nice measurements 
on delicate work. They are made of steel, and divided into inches on all four of the 
edges ; the first inch on one edge lis divided into 16 equal parts, tlie next inch into 
32 equal parts, and the next into 64 equal parts. 'Another edge has the first inch 
divided into 20 equal parts, the next inch into 50 equal parts, and the next inch into 
100 equal parts. Another inch has the first inch divided inio 12 eqnai parts, the 
next inch into 24 equal parts, and the next inch into 48 equal parts; and the fourth 
edge has the first incli divided into 8 equal parts, the next inch into 14 equal parts, 
and the next inch into 28 equal parts. 

TEE8E0T0B. 

' These are usually made of two pieces of ivory, each 6 inches long, and jointed to- 
gether like the carpenter's role; it is an instrument but little its^ at the present 
time, and, therefore, we will not attempt to enter into a description of If liere, but refer 
fior complete information about its construction and use to Heathef 'a Treatise on 
Mathematical Instruments, page 34. 

STBAiaET EDGES 

are rblers the edges of which are very carefully finished to enal le the draughtsman 
to draw a perfectly straight line. They are made of some kind of hard wood or 
metal. The metal ones can be made more accurately than the wooden ones, because 
their edges can be ground on iron plates, with emery, and' finally finished by grinding 
the edges of two rules together, also with emery. 

In order to ascertain whether a straight edge is perfectly true, take two of them 
and place one edge of one a^inst an edge of the other, :ind hold them up between 
the eye and the lightj and observe if any light can be seen between the edges; all 
the edges should be tried in the same manner. 

TXIAHGLE8 

are used for laying off angles, and with a straight edge for drawing parallel lines. 
They are made of hard wood, rubber, or metal, and are either solid or with open 
centre ; the angles are usually 30, 60, and 90 degrees, or 45, 45, and 90 degrees ; the 
length of the sides vary from 5 to 12 inches. The wooden triangles are lighter, less 
expensive, and less liable to soil the paper than the metal, but cannot be made so 
accurately ; the wood triangles are also apt to warp and become incorrect by wear in 
using. The advantage of the open over the solid triangles is, when of \ro6d that 



18d> JAMCS W. QI7SXK 4k 00., PHILAI>£L^CA«. 

they are less liable to warp, and if of metal they are lighter ; besides these I'eosonSy 
they do not conceal so much of the drawing, and in using them thedrnnghtsman can 
8ee oetter how to draw his lines. To see if the right angle of a triangle is correct, 
1 raw a straight linCi and bring the edge of one of the sides exactly on it, having the 
right angle about the middle of it ; then draw a line along the other side, from the 
right angle; now, it is to be suppoded there Is aflright angle on each side of the last 
line drawn; to prove it, take up the triangle and place it in the same position it 
occupied before, but on the opposite side of the last line : now, if the angle of the 
triangle is not 90 degrees, when one side corresponds witli its line the other will not. 
To prove the angle of 30, see if it is one-third of 90, and the angle of 60 should be 
double of the 30 angle. ' 

The edges of the triangle can be tested in the same manner as the edges of a straight 
(>dge. The simplest way to test the right angle of a triangle is by the right angle of 
the T square, one edge of the triangle being held against the blade and the two right 
angles brought together ; the other side of the triangle should fit evenly on the head 
of the T square; the other plan is the most correct, as there may be an error in the 
an.ule of the T square. The triangle is one of the most useful articles in a draugbts- 
uiaii's set of instruments. 

ISSE01JLAE OUBVES 

are madeof wood, horn, or rubber; a variety of curves are cut upon the outer edges, 
and pieces are cut from the body in such a manner that there is a curve for ever^-. 
side of the opening. These curves are much used in design drawioK) also for archi* 
teotural drawing ; some little use is made of them in civil engineering. The various 
patterns are fully illustrated in our Catalogue. 

T 8QUABE8 

are usually made of hard wood or rubber, and are of three different kinds. The first 
kind has the cross- piece or head fastened permanently and securely at right angles 
to the straight edge or blade. The second kind has the head attached to the blade 
by a clamp-screw, which allows the head to be fixed at any angle to the blade, and 
firmly clamped where fixed. The third kind has the head permanently and securely, 
fastened at right angles to the blade, and a secondary head of the same size attached 
to it with a clamp-screw, and thus, when other angles than right angles are to be 
made, the movable head can be fixed at the proper inclination to the blade, while a 
right angle is still maintained by the fixed head. In the first two kinds the blade is 
fixed to one of the flat sides of the head, and when used, the edge of the head comes 
against the side of the drawing board, while the blade lies evenly on it; in the third 
kind the blade is attached between the two parts of the head, so that in using either 
the ^xed or movable side there is an edge to come against the drawing board, while 
the blade rests on the board. 

The T square is always used in connection with a drawing board, and with it and 
a triangle all the straight and parallel lines of a drawing are very easily added; the 
head of the T square being held against the edge of the board, and the triangle rest- 
ing against the edge of the blade, along which it can be slid for making parallel 
lines; by sliding the head along the edge of the drawing board other parallel lines 
can be drawn. The edges of the blade of the T square are apt to get rough from 
constant use ; to prevent this, and also to make the blade stifier and less liable to 
warp, a thin strip of brass is set into the edges, and finished ofi' smooth and true. 

The angles of the T square should be tested in the same manner as the angles of a 
triangle, and the edges of the blade as the edges of a straight edge. 

FABALLEL BTTIiEBS 

are of two kinds ; the first and most common consists of two straight edges, of ebony 
or metal, from six to twenty-four inches long, by three-quarters of an incli to one and 
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H Ithif iiii'hes wide, joined together by two parallel stripg of braes, which move upon 
j»ivots at tiie points wliere tlie/ are attached to the rulers; thus, when the bars are 
fiut a(mrC they are always held parallel to each other by the brass strips, consequently, 
ii' lliu edge of one of the bars is brought to a line and linuly held there, and the other 
bar pushed away from it, a line or lines drawn by the second bar will be parallel to 
the original line. 

BOLLDf G PARALLEL BULEBS. 

Tlie other form is a solid straight edge, from nine to eighteen inches long by two 
inches wide, made of a thick piece of ebony wood or metal ; this is mounted upon two 
Hinall rollers, of equal diameters, one near each end, and both revolving upon one 
alia. If one edge is brought to a line, and the ruler is pushed from it, the two 
rollers, being of equal size and on the same axis, will move both ends along the 
paper with equal rapidity ; and any lines drawn in the new position will be parallel 
with the first line. 

Some of this form of parallel rulers have the edges graduated, which is very conve- 
nient in many kinds of drawings; the circumferences of the wheels are often graduated 
for the purpose of drawing a number of parallel lines at the same distance apart. 

PA8TEVIHG TA0K8 
are small nails used for fastening the paper to the drawing board ; they have large, 
flat heads and very small, sharp points ; the heads are round and made of bniss, Ger- 
man silver, or steel, and the points of the best-tempered steel, carefiiUy sharpened. 
In putting them into the drawing board, the point should be well started with the 
fingers, and the pin pushed home with a small bottle cork. If the thumb is used for 

})ressing them in there is danger of the upper |>art of the pin coming through the 
lead and injuring the thumb. 

A new form of fastening tack h^ jnst been introduced ; it is a right-angled piece 
of metal, each side of which is one-half an inch long, with three pointy it is intended 
for fiistening the paper at the comers. 

E0M0E9TBE8 
are circular pieces of very thin, semi-transparent horn, about one-half an inch in 
diameter, with very short and delicate steel points projecting from one side. They 
are used to put over the point which is to be the centre of several circles or arcs ; 
the centre point can be seen throus^h the horn, and the point of the dividers can be 
put directly on the centre point; but the paper is shielded from being punctured 
und disfigured by frequent use of the same hole as a centre. 

TEE DBAwnra boabb. 

A good drawing board is indispensable to the draughtsman. The qualities it is 
necessary that it should possess are an equal surface and {>erfectly straight edges at 
right angles to each other. For these reasons the best drawing board is that which 
will leave the wood free, so as to allow th^ changes to take place without affecting 
the surface or square of the board. ^ This is nearly efiected by those described under 
No. 680 of our Catalogue. In addition to the above <]e.scribed form, we have the 
Clamped Drawing Board, shown and priced in No. 676 of our list, and the Dove- 
tailed Board, as described in No. 677. The Paneled Drawing Board, shown in illus- 
tration No. 679, is a rectangular frame of walnut with an open centre, into which a 
soft pine board, carefully planed and perfectly smooth, is fitted and fastened in with 
buttons. The frame is made of hard wood, so as not to wear easily and become in- 
correct, and the centre of soft wood, so that the fastening pins can be easily put in. 
The angles and edges of the frame should be as correct as possible ; though a little 
inaccuracy in these respects is not very important, as only one side is used for rest- 
ing the head of the T sfjuare against, and the lines which would require another side 
to be used are added with the triangles and the dividers. All of our boards are made 
of the very l^est, well seasoned, straight-grained pine wood, especially selected ami 
Hteam-dried for the purpose. 

AKSLEB'S POLAB PLAEIXETEB. 

By means of Ambler's Polar Plakimster a person entirely ignorant of Geom • 
etry may ascertain the area of any planimetrical figure, no matter how irregular Its 
outlines may be, more correctl^r and in much shorter time than the most experienced 
mathematician could calculate it . 



190 JAMBS W^ QUEEN A 00.» Em|.A0£2«PBU. 

Tke raaAagement tii the instrumaDt can be easily learned ia half an iiouri and in 
Hize it is no larger than a two-feet folding rule. 

The Planimeter indicates square feet or square inches^ and acres for surveying. 

Directions. — Preparatory to the use of the instrument, ascertain its state: — The 
index roller D must play easily without coming in contact with the no^iiua (or ver- 
nier). The screw centres, on which its axis revolves, must be adjusted so as to allow 
{lerfect freedom of rotation ; the same is to be observed for the centre pin C. 

The needle point £ ought to prcject but very little from its socket Great qare 
must be taken not to bend anv part of the instrument 

To ascertain the area of a figure in square inches, slide the square rod A into the 
tube H, so that the line marked 10 sq. in. (10 square inches) stands lair with the 
beveled pnrt of the tube J. Then set the instrument on the paper, so that the index 
roller D, the tracing point F, and the needlepoint £ rest, on the paper ; press the 
latter point a little on the paper, not enough to pierce it through. This point Is tu 
remain stationary during the whole operati<». Set the tracing point F on any point 
P of the outline, and mark that point, and read off the state of the counting wheel 
Kir, and the index roller D. Suppose the counting wheel indicates 3 (as in cut), the 
index roller 905 (90 degrees to be read on the index roller, and 5-10 on the nonius) 
S(i that the O of the nonius stands on 90 5-1000 of the circumlerence of the index 
roller. Write down the number just read ofij thus, 3,905. 

Now follow with the tracing point F, the outline of the figure, or part of the figure, 
to be measured,, with great exactness, in the same direction as the hands of a watch 
would move, until you arrive at the starting point 

Straight lines may be followed along a rule ; then read off again the state of the 
i idicators. Suppose you find now 5,763, i. e., the counting wheel indicating 5, and 
the index roller and nonius 76 3-10 degrees. From these, two -readings the area 
f )iind is to be 4>btained, and here two points are to be considered. 

A. If the needle point £ is outside of the figure just traced round, the first number 
(3,905) is to be deducted from the second number (5,763). 

.5,763 
3,905 and the remainder (1,858) is to 
be multiplied bv ten' equal . 

*18,58: 

which is the area desired, 1,858 

B. If the needle point £ is inside of the outlines of the figure, add to the number 
last read off (5,763) the number marked on the side of the square rod next to where 
10 sq. in. hj marked on the upper side. 

In this case it is 20,240, the last number 5,763 read off 
The number on side 20,240 

26,003 Deduct from this 
amount the number first read off 3,905 

22,098 

Multiply this remainder by ten, equal 220,98, and this is the amount t>f square 
inches, or area of tlie measured figure. 

It is of no consequence whether the roller moves inside or outside of the ontlines 
of the figure, provided it moves on a smooth surface even with the figure. 

To obtain the area in square feet, slide the square rod into the tube up to the line 
nuirked 0,1 sq. ft. or 0,5 sq. ft In this case the difference between the first und 
second readings of the indicators is to be multiplied by 0,1 or 0,06. If the difference, 
for instance, is 4,653, the rod being up to the ine marked 0,1 sq. ft., then is 4,6o3X0, 
1 = 0,4653 equal to the area in decimal fractions of a square foot ' 

If the needle point is within the outlines of the figures as described in B, proceed 
the same way as at B, but multiply by 0,1 or 0,05. 

If the figure to be measured is at a reduced scale, the result has to be multiplie<\ 
bv the square of the proportion of the reduction. If the proportion of tUefi^ire to 
the full size is as 1 : 10, the result is to be multiplied by 10*= 100— for instancu: 
the result of the first example is 1,858, which multiplied by 100, (1,868=X 100)=;= 
1858 sq. inches, would be the amount of the area. .... 

If the amount of acres is to be ascertained, the proportion of the reduction being 
1 : 1000, slide tlie square rod up to the line marked 2 ac 1 : 1000 or 1 ac, and operate 
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aa indicated abore : tbe Tesalt is to be multiplied bj^ 1 or 2 instead of 10 of & If the 
rod is set np to the line marked 1 ac., no mtutipiication is necessary. 

Should the plan of the piece of land bedniwn on a smaller scale thas I-IOOO, for 
example 1-dOOOth, then multiply the result with the square of the proportion of the 
reduction to the scale of 1-1000. Thus far tlie scale of 1-5000 the result would have 
to be multiplied by 5 X^'^ 25 (1-5000 being to l<1000tb as 5-1). If the scale is 
l-500th multiply the result by J* =J, that is to say, divide the result by 4. 

Hemark. — If oh reading off the horizontal or counting wheel G the indicator points 
neaf the middle line between two fingers, say between S or 4, then see huw the index 
roller stands to tiie nonius. If the on the nonius is on tlie lower side of ^ tlie of 
the roller, therefore near 100,' tken rsad 3^ but if the on the nonius is on the iip^er 
side, therefore near on the roller, then read 4 for unity. 

If the horisontal wheel turns on its axis during the tracing operation, so tlMit it 
goes beyond (in fact 10), and even marks several revolutions and then stops at any 
number, for instance 7, yon read 17 or 27, etc., adding as many times ten as the wlieel 
has made full revolutions. 

it is easy to notice the number of revolutions. If the wheel G marks 6, and the 
roller D Is, for instance, on degrees^ 7-10 degrees, or on 4 degrees 7-10 degrees, then 
the reading is of course 6,007, or 6,047, the number read off the nonius alwavK 
taking the third place after the units. 

The cut shows the instrument two-thirds the natural size. 

Draftsmen, engineers, surveyors, ship-builders, architects, machinists >vill please 
devote a few moments only to the examination of this instrument, and they will at 
once be convinced of its great importance and value. 

0B068 8E0TI0H TBIAHGLES AHD BATT£B AHOLES 
are a series of angles constantly recurring in railroad engineering. The Cross Sec* 
tion Triangle has its base and perpendicular pi!oportional to each oth^, and is uned 
for drawing croes sections of cuttings and embankments. 

Batter .ingles are used for drawing tlie batter or slope in rock euttings, walls, and 
piers* 

SAHiBOAD CUBYE8 

are thin pieces of wood or card-board cut into arcs of circles of radii from 2 to 250 
inches I they are generally made from 3< to 18 indies long by 2 inelies wide, tlie 
length increasing with the radius. 

For descri[)tion of the different kinds of Diuwing Paper, Goiors^ Brushes, PcaicilK, 
etc, their use and how to use them, we would refer to Warren's Manual of Drafting 
Instruments and Materials, on page 114 of this Catalogue. 

POCKET 00HPASSE8 

are small compasses, of sizes not too large to be carried with convenience in the 
pocket, and are very useful in.traveling, in oi*der that the relative positions of places 
may be known at all times. They are made of a great variety of plans and forms ; 
as without stop and with stop to needle ; with covers to face and without; with aguio 
centres to needle and without, and with graduated dials and without. The stop to 
the needle is an arrangement by which the needle can be lifted off the centre pin and 
held tightly against the glass face, when the compass is not in use, and thereby pre- 
vent the rapid dulling of the point and wearing of the centre, which takes place 
when the needle is constantly in motion. The object of the cover is to prevent the 
glass which covers the face from getting broken and the compass injured in other 
ways. The agate centre is a watch jewel^ fixed in the centre of the needle, where it 
sets on the centre pin; the jewel, being very smooth and hard, causes the needle to 
vibrate and settle more correctly, and does not become worn by the point, though in 
constant use. The object of the gnuluated dial is to give the exact bearing of a place 
from a given point. 

TEE UnVEBBAL BUV-J>UL 
is a pocket compass, over the face of which a metal rim is hinged, having its upper 
surface divided into the proper divisions to represent hours and minutes ; a straight 
pin is fixed in the centre of the rim or dial, upon a bar, the ends of which revolve in 
the edge of the rim ; when in nse the pin is upright, and when not in use is tamed 
down level with the rim. A graduated arc of 90 degrees is attached to the con^pass 
face and passes through the outside edge of the dial rim ; this arc is jointed at its 
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Ua8e, BO thnt it can be laid fiat t^hetn the instrument is not in U9e. To use this fprui 
of 8uu-dial, place it in tiie sun, as nearly level us possible ; raise the graduated arc, 
then raise tae dial rim, and bring tlie arrow on its outer edge to the degree on the arc 
which. represents the latitude of the place ; now lift tlie pin perpendicular to the plane 
of the dial rim and turn the compass box around until tlie blued end of the needle ia 
directly over the North line; the shadow of the upright pin will then be thrown 
across the dial rim, and the graduation which it falls upon will be the time of day. 

FBISHATIO AZIHUTH G0MFA8S. 

With this instrument horizontal angles can be observed with great rapidity and 
with oonsiderable degree of accuracy, it is, consaq-uentlj) a very valuable instrument 
to the military engineer, who can make his observations with it while holding it in 
his hand with nil the accuracy necessary for a military sketcli. It is also a nsolul 
instrument for filling in the detail of an extensive survey ; after the principal poiuta 
have been laid down by means of observations made with the transit instruments, anu 
ibr any purpose, in short, in which the portability of the instrument and rapidity of 
execution are of more importance than extreme accuracy. 

For a complete description of the instrument and how to use it see p. 115 Heather's 
Treatise on Mathematical Instruments. 

GEOLOaiOAL 00MP18S. 

This is an ordinary pocket compass, to which is added attachments for taking anglea 
of inclination in the strata of rocks. It is from two to two and a half inches in dia- 
meter, and has a ring like a watch ; the dial is a metal rim, raised about one-eightfi 
of an inch from the bottom of the compass and divided into 360 equal parts or de- 
grees ; the needle has an agate centre and stop attachment. The bottom, or rather 
the face of the compass, is divided into 90 equal parts or degrees, from the North Hue 
to the West line, and also into the same number from the West to the South line — 
tlie O point being at the West line. A delicate pendulum, with pointer, swings upon 
the centre pin and traverses the arcs on the face. Tlirough the ring of the compass 
box a metal slide is fixed, which pushes in under tlie bottom plate of the face. Wiieo 
the instrument is to be used for taking inclinations pull out the metal slide and place 
the compass box upright, and resting on its edge and the f^ide ; if the surface on 
which the box is placed is perfectly level, the pendulum on the face will hang directly 
over the O point, but if the strata dips North or South, the index on the pendulum 
will point at the graduation which indicates the angle of inclination. 

THE MIHER8' G0HFAS8 

consists essentially of a dipping needle, about 2J inches long, which inclines 
toward anv mass of iron and thus discovers its position. , . , 

When n'sed for tracing ore, the observer slionld hold the ring in his hand, and ketep 
the needle north and south, standing with his face to thfewest. 

If held horizontal it serves, of course, as a Pocket Compass, having also a brass 
cover not shown in the cut. 

THE POCKET COMPASS WITH SIGHTS. 

Tliis little instrument, shown with Jacob staff socket in fig. 902, though not used 
in extensive surveys like the larger compasses we have described, is found Yery con- 
venient in making explorations or in retracing the lines of government surveys, as 
in locating land warrants, etc. i i 

The sights are made with a slote and a hair, on opposite sides; they also have 
joints near the base, so as to fold over each other above the gla»*, whe» the oompass 
is oacked in its case 

The circle is graduated to degrees and figured from to 90 each way, as in the 
hirsrer instruments. . , , it/. 

The needle is suspended upon a jeweled centre, and is raised by the lifter shown 

in the cut. 
The jacob-staif socket is often used with the compass, befing screwed to the under 

side and detached at pleasure. ,^ . . ., , , 

The mountings are all that are furnished, the staff itself being easily made out of 
a common walkingnrtick. 



.We taiake two sizes of the pocket compass, difiering ixiainlj in the nee4l€i^wbif4i in 
one is two aiid a half, in the other three and a half indies long.' ,• 

As a reading Vernier Pocket Compass with sights, this instrument has also a three 
and a half ipch needle, and is furnished with a vernier outside, reading to iiVe 
liiinutes, by which the sights can be placed at any desired angle with the line ^f 
zeros, so as tO set off the Variation of the needle, as with the Vernier Compass. 

The compass is furnished witli jacob-stafC mountings ; sometimes, if desired, with 
a very light tripod ; has two levels, and is ne£<tly packea in a mahogany case. v 

It makes a most excellent and portable little instrument ia locations, and is espe- 
cially useful for the surveyor of Uovernment lands. 



THS jUlCHIIECrS LEVEL 

No. 1009, a» shown in our Catalogue, represents a simple foim of leveHng- imtni- 
menty very well suited for giving the levels in building or ditching, or iiilhenever the 
greatest accuracy is not required. 

Tlie instruments are shipped in complete order, but in case they should, at an^ 
time, require adjustment, the directions for the Engineer's Level: will apply also to 

TO USE THE LEVEL, 

Tlie instrument should be set up firmTy upon the tripod or trivet, and in a position 
as nearly level as practicable — the telescope placed over either pair of leveling 
screws, and the bubble brought into the centre by turning the opposite screws with 
the thnmb and fore-finger of. each hand, the thumbs being both turned in or out as 
may be needed, and both screws brought to a bearing in. the little cups underneath. 
Having bronght the bubble into the centre of the vial, turn the tielescope over the 
otlier pair of screws and repeat the same operation. 

If the bubble runs to eitlier end, bring it halfway back by the capstan- head screws 
at the ends, and go over the adjustment until tlie bubble will stand. in tlie centre in 
every position, when the instniment will be ready for use. 

Now, bring the object and eye-glasses into focus upon the object as before de- 
scribed, and the horizontal cross-wire will give any number of points reqniied, which 
will all be in the same level-line. ' 

A long strip of board, held erect, will answer as a rod, and a Tine in pencil drawn 
across it at the part cut by tlie horizontal wire will give the height e)f the starting 
point; and any different points on the rod, either above or below indicated by tlie 
cross-wire, will show the difference in height of the various points assumed, as com- 
pared with the starting point. 

In laying off angles with the level, the bubble should first be bronght into the centre- 
as beibre described, and the vertical cross-wire made to cot the object or line from 
which the angle is to bc^ taken, VUqu the apkidie being clamped by the little milled 
head-screw under the circle, the circle is turned around by hand, until the zero- or 
centre points of both- the circle or vernier are made to coincide — then loosen the 
clamp screw, turn the telescope to the point desiredj and the angle between the two 
|K)ints will be read off on the circle. 

Tlie point underneath the Level Is easily indicated by the point of the plummet 
suspended from the tripod. 

Of course, it will be understood that, by the use of the vernier, angles can be read 
on the circle to five minutes of a degree, but ordinarily only even angks will be takien, 
and the centre line of the vernier will alone be used. 

In many situations, after the walls of a building have been carrie(T up to any re- 
quired height, it becomes difficulty to set np the tripod, and in this case the Level is 
screwed upon the little trivet, which cirn be set upon the wall, or a piece of board, 
tacked to the building, or, indeed, upoik any sur&ce nearly level and not less than sijr 
inches square. 
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To illastrate the value of this instrument in laying out the sites of building, let 
it be supposed that it is desired to erect a building C I) at right angles to a building 
A B; and at a given distance from its front : 

First set up the level at E, and carefully centre the bubble, the point of the plum- 
met below indicating the required distance of the side of the new ouilding from the 
front A B. 

Next, measure off the same distance at the other comer of A B, and haying erected 
the rod, sight upon it with the telescope, and clamp to spindle. 

Now, carry the rod the required distance from B, and move it from side to side, 
until it is again in line with the telescope, as at C. 

B.emove the instrument, and having carefully set it over the point C by the plum- 
met, and brought the bubble into tlie centre as before, set the telescope again upon 
the rod placed at E or F, clamp to spindle, bring the circle to with the zero of the 
vernier — unclamp and turn the vernier to 90 degrees — it will give a point D at any 
required distance from C, and C J) will be ,Uie side of the, proposed building. The 

' side C 0- is detennined by turning the telescope 
B around until tlie vernier is in line with the otiier 

of the drcle, and thus the corner C and the 
two sides, C D and G, are at once set off, and 
the remaining corner, H, easily ascertained by 
making D H and G H equal to C D and C G. 
Other applications of the Level, as the setting 



*••••«••■•, 



B j^ of floor timbers, of window and door sills, the 

leveling of floors, etc., etc , will readily occur to 
one who has been ec^aged in building, where it 
I can be made of very great and increasing ad- 

vantage, as he becomes familiar with its use. 
To the millwright such a Level is al most indis- 
: __^_^ r% pensable in the lining and leveling of shafting, 
it; the ascertaining of the fall of. water attainable, 
and the overflow of land by a millpond,. which 
may be determined upon. 

, jg The extensive farmer will find it of |freat value 

in laying out drains, determining their location, 

the heights of springs, etc 

Indeed, we believe that as this little Level shall become more widely known, its 

extreme cheapness, simplicity, and excellence will create for it among all intelligent 

and enterprising architects, builders, millwrights, and farmers a demand which 

will constantly increase in all parts of the country. 

Such has been our hope in thus introducing it ,to the public at a price which will 
only become remunerative by inducing a widely e^xtended sale. 



GABE OF INSTRUMENTS. 

The usefuljoess of an instrument can be preserved for many years if proper care is 
taken of the same. We shall, therefore, mention a few of the priqcipal points which 
the engineer will do well to observe. 

To preserve the sensitiveness of the needle, the drilling of th^ centre pin must be 
avoided. The instrument should never be lift^ without being sure the needle is up, 
and if by letting it down again the swing is too large, it should be gently stopped 
when within a few dee^rees of its natural l^aring. Should the point become.dull, it 
is best to have it fixed by an instrument-maker; if such, however, is not accessible, 
or no time can be spared, a watchmaker perhaps can do it It must be remembered, 
however, that after being sharpened the point must be centered, that is, must be. 
brought in the centre or the graduation. This work, however, can only be relied 
upon if done by the instrument-maker. 

If a needle is made of good steel, well hardened and properly charged, it will not 
often lose its magnetbm ; and i^ wnen placed away, it is always brought to lie in the 
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meridian, it will retain, or even increase its polarity. It shoald not be left resting 
on the pointy but after it has assumed its position it should be raised against the glass. 
If a ne^le has lost its magnetism it can be charged a^^ain with an ordinary horse- 
shoe magnet; one of three inches in length will be suitable for this purpose. The 
operation is this : hold the magnet with the poles upward, then with a gentle pressure 
pass each pole of the needle from centre to extremity over the opposite pole of the 
magnet, describing, before each pass, a circlo with a diameter of about double the 
length of the necSle, taking care not to return it in a path near the pole. If the 
ma^et is strong enough the needle need not be taken out at all, but by raising it 
against the glass and then passing the magnet over this, it will be charged suffi- 
cientlpr. After charging, the needle has lost its balance, which can easily be restored 
by shifting the brass wire on the south end. 

The general tendency in the use of screws is to overstrain them. This should 
never be done, especially with the cross- wire screws, which, when too much tightened, 
are liable to constant change and loss of adjustment. Leveling and damp screws also 
should not be overstrained, as it wears them out sooner and sometimes causes fretting. 
If this takes place, they should be taken out and brushed with either soap and water 
or benzine. The nuts can best be cleaned by screwing a flat piece of soft wood through 
their apertures. la putting together grease them sSf^htly. 

Fretting of the centres and of the telescope-slide will interfere more with a correct 
working of the instrument than any other part out of order. They should be watched, 
therefore, very closely, and as soon as any rough motion manifests itself it should be 
remedied at once, if possible, by an instrument-maker. If this cannot he had, and 
the fretting is in the slide, first scrape and then burnish down the place where it 
frets. It may also be around slightly with oil and very fine pumicenstone dost, which 
is best obtained by rubbing two pieces on each other. After grinding them a little 
the tubes should be cleanea and placed together again, with oil only, then move them 
in and out a number of times, wipe the oil off, and finally put them together when 
dry. If the fretting takes place in the centres (when properly made and constructed, 
so that they do not come apart in detaching the instrument from the tripod, this will 
never happen), employ the same means, and if this is not effective, place a washer, 
made of paper or a thin card between the shoulders. This will cause a shake, making 
accuracy impossible, and produce errors of parallax in reading off, which, nowever, 
is better than destroying tne centres wholly. The best grease for centres is very fine 
watch oil. In regard to our centres, we can say that no fretting will ever happen, as 
they are always covered and carefully made. The object-slide should not be greased. 
Kever use emery paper or emery in repairing any movement, as it cannot be removed 
again and will grind continually. For greasing, leveling, and damp screws, pinions, 
etc., good rendered marrow should be used. 

In deaning object and eye- piece glasses, use a soft rag or chamois leather.^ If the 
glasses should become greasy ol* very dirty, wash them with alcohol. The inside of 
the glasses will very seldom require cleaning, and it is advisable not to take the 
telescope apart often, as it destroys adjustment, especially in those instruments in 
whicfar the object-glasses are loose in the cell. If dust shouid settle on the cross hairs 
it is best not to touch them. The only means which mav be tried is b^ taking out 
the obiect-glass and eye-piece and blowing gently through the tube. If one or both 
cross hairs should break, and no instrument-maker is near by, take a pair of com- 
passes and put a little beeswax on the ends, on which the hair will easily stick. 
Then place it on the diaphragm so that it gets strained sufficiently to become straight, 
and fasten it by putting some binding material which quickly dries — for instance, 
lacquer, on it. For dusting off an instrument a camePs^hair brush is best suited. It 
will brush dust better out of the corners than can be done with a rag and preserves 
the lacquer. Its use is especially recommended for deaning limb, vernier, and com- 
pass ring. 

It is advisable to look sometimes after the fitting of legs and shoes. If there is any 
shake in the legs, or any shoe loose, the instrument cannot be steady. 

There should be no delay in repairing defects. 

If an. instrument is upset, bending centres and plates, do not turn it unnecessarily^ 
as it will spoil the graduation, but send it to a competent instrument-maker immedi- 
ately. 
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(The greater portion of the foHowing pages we haye been kindly permitted to copy from Mevts. W. ft L. 
M. Gurley's very excellent book, the " Ambrioan EMoniusB* ani> Subvbtobs' Mamuai.."} 

For a full and oomplete deecriptton of the Solar Oompan and Engineen* Transit, aXladed to in the text, 
tee the Manual aa above. 



CHAPTER XVI. 



SmVEYINO INSTRUMENTS. 



Thb various instruments used in Surveying may be conveniently arranged into 
two general divisions. 

(1.) NsKPLE instruments — or such as owe their accuracy and value to the mag- 
netic needle only, embracing the Plain and Vernier Compasses and the Vernier 
Transit. 

(2.) Angular instruments, including those in which the horizontal angles are 
measured by a divided circle and verniers, as well as by the needle also ; as the 
.Railroad Compass. Surveyors' and Engineers* Transits, etc. 

In the present work we shall consider first those instruments comprised in the 
first division, and as in these the accuracy of the horizontal ang^Ies indicated 
depends upon the delicacy of the needle and the constancy with ^ich it assumes s 
certain direction, termed the " magnetic meridian," we shall here\ remark briefly 
npon the form, the lengthy and the movement of \ 

The Maqnetig Needle. — The farmi of the needle are almost infinitely varied, 
acoording to the taste or fancy of the maker or surveyor, but may be rteolved into 
two general classes, one having the greatest breadth in a horizontal, vh other in a 
vertical direction. % 

We have usually made our needles about one-twentieth of an inch broaX and one- 
Uiird as thick, parallel from end to end, the north and south poles beiiy distin- 
guished from eacli other by a small scollop on the north end. « 

Of course, the form of the needle is always varied according to the choicSpf our 
customers and without additional charge. i 

The length of the needle varies in different instruments, from four to six eleven 
seven inches, those of five and a half or six inches long being generally pn 
by surveyors. 

The movemtent of the needle with the least possible friction is secured by susL . 
log it by a steel or jewel centre upon a hardened steel pivot^ the point of whif ^ 
made perfectlv sharp and smooth. ^ i 

The test of the delicacy of a magnetic needle is the number of horizontal v ; 
tions which it will make in a certain arc before coming to rest — besides this, 
surveyors prefer also to see a sort of quivering motion m a vertical direction. 
. This quality, which is manifested more in a horizontal than in a vertical nej 
and depends upon the near coincidence of the point of suspension with the cent] 
gravity of the needle, serves to show merely that the cap toIow is unobstructed. 

Having now considered the different qualities of a good needle, we shall pro 
to speak of those instruments of which it makes so important a part Of these^ 
mo8t simple is that termed the 
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PLAIN COMPASS. 

The Plain Compass has a needle six inches long, a graduated oircle, main plate 
levels aud sights, and is placed upon the brass head of tlie ^* Jacob-staff.'* 

The Compass Circi«e in this, as in all our instruments, is divided to hall degrees 
on its upper surface, the whole degree marks being also cat down on the inside cii^ 
eumfereuce, and is figured from to 90, on each side of the centre or " line of seros." 

The circle and face of the compass are silvered. 
. The Spirit Levels are placed at right angles at each other so as to level the 
plate in all directions and are balanced upon a pivot underneath the middle of the 
tube, so as to be adjustable by a common screw-driver. 

The Sights, or standards, have fibe slits cut through nearly their whole lengtl^ 
terminated at intervals by large circular apertures, through which the object sightea 
upon is more readily foimd. Sometimes a fine horse-hair or wire is substituted for 
one-half the slit, and placed alternately with it on opposite sights. 

Tangent Scale — The right and left hand edges of the sights of our compasses 
have respectively an eye-piece and a series of divisions by which angles of elevation 
and depression, for a range of about twenty degrees each way, can be taken with con- 
biderable accuracy. 

Such an arrangement is very properly termed a " tangent scale," the divided edges 
of tiie north sight bein^ tangents to segments of circles having their centres at the 
eye-pieces, and their points of contact with the tangent lines at the zero divisions of 
the scale. 

The Jacob-staff mountings, which are furnished with all our compaases and 
packed in the same case, consist of the brass head already mentioned and an iron 
Grille or shoe, pointed with steel, so as to be set firmly in the ground. 

Tlie staflT, to which the mountings should be securely fastened, is procured from 
any wheelwright or selected by the surveyor himself from a sapling of the forest. 

TO ADJUST THE COMPASS. 

The Levels. — First bring the bubbles into the centre by the pressure of the hand 
on different parts of the plate, and then turn the compass lialf-way around ; should 
the bubbles run to the end of the tubes, it would indicate that those ends were the 
highest ; lower them by tightening the screws immediatelv under, and loosening 
those under the lowest ends until, by estimation, the error is half removed ; level the 
plate again, and repeat the first operation until the bubbles will remain in the centre 
during an entire revolution of the compass. 

The Sights may next be tested by observing through the slits a fine hair or 
thread, made exactly vertical by a plumb. Should the hair appear on one side of 
the slit, the sight must be adjusted by filing off its under surface on that side which 
seems the highest. 

The Needle is adjusted in the following manner : Having the eye nearly in the 
same plane with the graduated rim of the compass circle, with a siuuU splinter of 
wood or a slender iron wire, bring one end of the needle in line with any prominent 
division of the circle, as the zero or 90 degree mark, and notice if the other end 
corresponds with the degree on the opposite side ; if it does the needle is said to 
'*cut" opposite degrees ; if not, bend the centre-pin by applying a small brass wrench, > 
furnished with our compasses, about one-eighth of axi inch below the point of the pin, 
^\ until the ends of the needle are brought into line with the opposite degrees. 
b^ Then, holding the needle in the same position, turn the compass hadf-way around, 

« and note whether it now cuts opposite degrees ; if not, correct half the error by 
^ bending the needle and the remainder by bending the centre- pin. 
h The operation should be repeated until perfect reversion is secured in the first 

position. 

This being obtained, it may be tried on another quarter of the circle ; if any error 
is there manifested, the correction must be made in the centre-pin only, the needle 
being already straightened by the previous operation. 

When again made to cut, it should be tried on the other quarters of the circle, and 
corrections made in the same manner imtil the error is entirely removed, and tike 
needle will reverse in every point of the divided surface, j 
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TO USE THE COMPASS. 

In using the compass the surveyor should keep the south end toward his peraon,. 
and read the bearings from the north end of the needle. He will observe that the B 
and W letters on the face of the compass are reversed from their natural position, in 
order that the direction of the line of sight may be correctly read. 

The compass circle being graduated to half degrees, a little practice will enable the* 
surveyor to read the bearings to quarters, or even finer — estimating with his eye the 
space bisected by the point of the needle, and as this is as low as the traverse table is 
usually calculated, it is the general practice. 

Sometimes, however, a small yernier is placed upon the south end of the needle, 
and reads the circle to five minutes of a degree— the circle being in that case gradu- 
ated to whole degrees. 

This contrivance, however, is quite objectionable on account of the additional weight 
imposed on the centre pin and the difficulty of reading a vernier which is in con- 
stant vibration, and is tnerefore but little used. 

To TAKE AiroiiES OP Elevation. — Having first leveled the compass, bring the 
south end toward you, and place the eye at the little button, or eye-piece, on the 
right side of the south sight, and with the hand fix a card on the front surface of tiie 
north sight, so that its top edge will be at right angles to the divided edge and coin- 
cide with the zero mark; then, sighting over the top of the card, note upon afiagstafT 
the height cut by the line of sight ; then, move the staff up the elevation, and carry 
the card along the sight until the line of sight again cuts the same height on the siaff, 
read off the degrees and half degrees passed over by the card, and we shall have the 
angle required. 

Fob Angles op I>EPREssiON.-*-Proceed in the same manner, using the eye-piece 
and divisions on the opposite sides of the sights, and reading from the top of the 
standards. 

Jacob-staff Socket. — The compass is furnished with a ball spindle, or socket, 
upon which it turns and by which it is leveled. The ball may be placed in a single 
or ** Jacob-staff" socket, as represented in the figure, or in a compass tripod, such as 
is shown in the cut of the Vernier Transit beyond. 

Clamp Screw. — In the side of the hollow cylinder, or socket of the com pass, 
which fits to the ball spindle, is a screw by which the instrument may be clumped to 
the spindle in any position. 

Spbino Catch. — Besides the clamp screw, we have recently fitted to the sockets of 
our compasses a little spring catch, which, as soon as the instrument is set upon the 
spindle, slips into a groove, and thus removes all danger of falling when the instru- 
ment is carried. 

Needle Liftbb. — ^Thereis also underneath the main plate a needle lifting screw, 
which, by moving a concealed spring, raises the needle from the pivot, and thus pre- 
vents the blunting of the point in transportation. 

When the compass is not in use it is the practice of many surveyors to let down the 
needle upon the point of the centre-pin, and let it assume its position in the mag- 
netic meridian, so as to retain or even increase its polarity. 

We would advise, in addition, that after the needle has settled it should be raised 
against the glass, in order not to dull the point of suspension. 

Outkeepbr. — A small dial plate, having an index turned by a milled head under- 
neath, is oft;en used with this and the other compasses to keep tally in chaining. 

The dial is figured from to 16, the index being moved one notch for every chain 
run. 

Electricity.— A little caution is necessai-y in handling the compass, that the glass 
covering be not excited by the friction of cloth, silk, or the hand, so as to attract the 
needle to its under surface. 

A brass cover is sometimes fitted over the glass of the compass, and serves to 
protect it from accident as well as to prevent electric disturbance. 

When, however, the glass becomes electric, the fluid may be removed by breath- 
ing upon or touching different parts of its surface with the moistened finger. 

An ignorance of this apparently trifling matter has caused many errors aod per- 
plexities in the practice of the inexperienced surveyor. 



JAMES W. qUEEN & CO., PHILADELPHIA, ^99 

EEPAIES OF THE COMPASS. 

To enable the surveyor to make such repairs as are possible without having reoourse 
to an instrument-maker, we here add a few simple directions : 

1. Thb Needle. — It may sometimes happen that the needle has lost its polarity 
and needs to be re-magnetized : this is effected in the following manner : 

The operator, being provided with an OEdinary permanent magnet,^ and holding it 
'before him, should pass with a gentle pressure each end of the needle from centre to 
extremity over the magnetic pole, describing before each pass a circle of about six; 
inches radius, to which tlie surface of the pole is tangent^ drawing the needle toward 
him, and taking care that the north and the south ends are applied to the opposite^ 
poles of the magnet 

Should the needle be returned in a path near the magnetic pole, the current, in- 
duced by the contact of the needle and magnet in the pass just described would be 
reversed, and thus the magnetic virtue almost entirely neutralized at each operation. 

When the needle has been passed about twenty*five times in succession, in the 
manner just described, it may be considered as fully charged. 

A fine brass wire is wound in two or three coils on th^ south end of the needle, and 
may be moved back or fortli in order to counterpoise the varying weight of the north 
end. 

2. The Obittre Pin. — ^This should oooasionally be examined, and if mnch dulled,: 
taken out with tiie brass wrench already spoken of, or with a pair of plyers, and 
sharpened on a hard oil-stone — the operator placing it in the end of a small stem of 
w^kmI, or a pin vice, and delicately twirling it with the fingers as he moves it back 
and forUi at an angle of about 30 degrees to the surface of tlie stone. 

When the point is thus made so fine and sharp as to be invisible to the eye, it 
should bo smoothed by rubbing it on the surface of a soft iaud clean piece of 
leather. 

3. To Put in a New Glaas. — Unscrew the '^bezz&e ring" which holds it, and 
with the point of a knife blade spring oot the little brass ring above tlie glass, remove 
the old glass, and scrape out the puttv ; then if the new glass does not fit, smootii off- 
its edges by holding it obliquely on the surface of a grind-stone until it will enter the 
ring easily; then put in new putty, spring in the brass ring, and the operation will' 
be complete. 

4. To Replace a Spirit Level. — ^Take out the screws which hold it on the 
plate, pull off the brass ends of the tube, and with a knife blade scrape out the plas- 
ter from the tube; then with a stick made a little smaller than the diameter of the 
tube, and with its end hollowed out so that it will bear only on the broad surface of 
the level vial, push out the old vial and replace it with a new one, taking care that 
the crowning side, which is usually marked with a file on the end of the vial, is^ 
placed on the upper side. 

When the vial does not fit the tube it must be wedged up by putting undeir little 
slips of paper until it moves it snugly. 

After the vial is in its place, put around its ends a little boiled plaster, mixed 
with water to the consistency of > putty, taking care not to allow any to cover the 
lit^ tip'^ &e glass, then slip in tlie brass ends and the operation will be com- 
pleted. 

A' little beeswnx melted and dropped opon the ends of the vital is equally or good 
as the boiled plaster, and often more easily obtained. 

We Wonld here remaric that an extra glass and level vials are always furnished, 
free of charge, with our instruments, whenever desired by the purchaser. 

SIZES OF THE PLAIN COMPASS. 

Thr^ difibrent sizes of this instrument are in common use, having respectively 
four, five, and six-inch needles, and differing also in the length of the main plate, 
which in the four-inch compass is twelve and a half inches long, and in the larger 
sizes, fifteen and a half inches. 

The six-inch needle compass is gfenetally preferred. 

WEIGHT Ot THE PLAIN COMPASSES. 
The average weights of the difierent sizes, with the brass mountings of the jacob- 
•ta£ are 

For the 4-inch needle, 6 lbs. 
For the 5-inch needle, 7J lbs. 
For the 6-inch needle, 8} lbs 
*A magnet suitable for this purpose costs from 25 to 50 oentfL 
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The plain compass, which was the only one in use in this coantry previoas to .the 
time of DaTid Eittenhouse, has gradually given way to the superior advanti^es^of 
the Vernier or Rittenitonse compass, which we siiall now proceed to describe. 

THE VERNIER GOMPiSa 

The Vernier Compass, represented in No. 969, differs from the instrnment just 
described in having its compass circle, with a vernier attached, movable about a 
common centre by. turning the ** tangent screw," seen at the south end of ihe plate, 

Sometimes a Tack and pinion movement is substituted for the tangent screw, and 
is desirable where frequent changes of the vernier are required. It makes no differ- 
ence in the price of the compass. 

The superiority of the vernier over the plain compass consists in its adaptation to 
the retracing the lines of an old survey, and to the surveys of the U. S. public lands,' 
where the lines are based on a true meridian. 

VARIATION OF THE NEEDLE. 

It is well known that the magnetic needle, iu almost all parts of the United States^ 
points more or less to' the east or west of a true meridian, or north and south line. 

This deviation, which is called the yasiation or declination of the needle, is not 
constant, but increases or decreases to a very sensible amount in a series of vears. 

Thus at Troy, N. Y., a lipe bearing in 1830, N. 31° E., would now, 13fi2»'with the. 
same needle, have a bearing of about.N. 32° £., the needle liaving tliuii in tJiai inter* 
val traveled a full degree to the west , , 

. For this reason, therefore, in running over the lines of a farm from fieJd. notes of 
some years' standing, the surveyor would be obliged to make un allowance, both per- 
plexing and uncertain, in the bearing of every line. 

To avoid this difficulty the vernier was devised, the arraiigement of whicli we shall - 
now describe. 

The Vsrnisb is divided on its edge to thirty equal parts, and figured in two 
series on each side of the centre line. 

In the same plane with the vernier is an arc or limb, fixed to the main pUteof the 
compass, and graduated to half degrees. 

The surfoces of both vernier and limb are silvered. 

On the vernier are thirty equal divisions, which exactly correspond in length witli 
thirty-one of the half degrees of the limb. 

Each division of the vernier is, therefore, one-thirtietli — or, in other words, one . 
minute longer than a single division of the limb. 

To Read the Vernier. — In "reading" the vernier, if it is moved to the right, 
count the minutes from its zero point to the left, and vice versa. Proceed thus until 
a division on the vernier is found exactly in line with another on the limb^ and the 
lower row of figures on the vernier will give the number of minntCH passed over. 
When the vernier is moved more than fifteen minutes to either side the number of 
the additional minuter up to thirty or one-half degree of the limb is given by the 
upper row of figures on the opposite side of the vernier. 

To read beyond thirty, add the minutes given by the vernier to that numb^, and 
the sum will be the correct reading. 

In all cases when tlie zero point of the vernier passes a whole degree of a limb, 
this must be added to the minutes, in order to define the distance over which the- 
vernier has been moved. 

. To Turn Off the Variation. — It will now be seen that the surveyor having tfie 
vernier compaes can, bv moving the vernier to either side, and with it, of course, ttie 
compass circle attached, set the compasa to any variation. 

He, therefore, places his instrument on some well-defined line of the old survey 
and turns the tangent screw until the needle of his compass indicates theaame bearing 
as t^nt given in the old field notes of the original survey. 

Then, screwing up the clamping nut underneath the vernier, he can run all the 
other lines from the old field notes without further alteration. 

The rending of the vernier on the limb in such a case would give the change cf- 
variation at the two different periods. 
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Tlie variation of the needle at any place being known, a true meridian, or nonh 
and south line, may be run by moving the vernier to either side, as the variation is 
east or west, until the are passed over on the limb is equal to the angle of variation ; 
aud then, turning the compass until the needle is made to cut the zeros on the divided 
circle, when the line of the sights would give the direction of the true meridian of 
the place. 

' Such a change in the position of the vernier is necessary in surveying the U. S. 
public lands, which are always run from the true meridian. 

" The line of kg variation/' as it is called, or that upon which the needle will 
indicate a true uortli and south direction, is situated in the United States nearly in 
an imaginary line drawn from the middle of Lake Erie to Cape Uatteras, on the 
coast of North Carolina. 

A compass needle, therefore, placed east of this line would have a variation to the 
west, and when placed west of the line the variation would be to the east, and in 
both cases the variation would increase as the needle was carried farther from the 
line of no variation. 

Thus, in Minnesota the variation is from 15^ to 16^ to the east, while in Maine it 
is from 17° to 18° to the west. 

At Troy, in the present year, 1862, the variation is about 8° to the west, and is 
increasing in the same direction from two to three minutes annually. 

To Bead to Minutes. — A less important use of the vernier is to give a reading 
of the needle to single minutes, which is obtained as follows : 

First be sure, as in all observations, that the zero of the vernier exactly corresponds 
with that of the limb ; then, noting the number of whole degrees given oy the needle, 
move back the compass circle with the tangent screw imtil the nearest whole degree 
mark is made to coincide with the point of the needle, read the vernier as, before 
described, and this reading, added to the whole degrees, will give the bearing to 
minutes. 

TO USE THE VERNIER COMPASS. 

Proceed in the same manner as directed in regard to the Plain Compass, when 
making new surveys, always taking care that the vernier is set at zero and securely 
clamped by screwing up the nut beneath the plate. 

In surveying old farms allowance and correction must be made for the variation, 
as just described. 

WEIGHT OF THE VERNIER COMPASS. 

The average weight of this instrument, with the jacob-staff mountings, is about 
pounds. 

The Adjustments of the Vernier Compass are mainly those of the instrument 
first described, and need not here be repeated. 



Paine's American standard steel tapes are made of thin, narrow steel ribbon, of a 
low, straight spring temper, of any required length, and in one piece. They are 
made of more narrow and heavier ribbon than the Chesterman, and ma^ also be de- 
tached from the case and used with a pair of handles, with compensating scale for 
variations of temperature for chain measurements 

The Engineers' chain tape. No. 1084J in Catalogue, is very useful in measure- 
ments of bridge-work, foundations, etc., and in all cases where measurements of long 
distances are required, and where more accurate results than can be produced with 
the chain are desired. 

They are made in lengths from 100 to 1000 feet, and can be graduated as desired. 

Note. — ^A 100-feet tape expands for each 10°, one inch in 1400 feet. 

The expansion of each lineal foot for 1° is .000072 of an inch. 
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